


November2021

Aerospacdnformation Researchnstitute (AIR, ChineseAcademyof Sciences
P.0.Box971829, OlympicVillageScienceéPark

WestBeichenRoad Chaoyang

Beijing100101,China

Thisbulletin is produced by the CropWatchresearchteam, Aerospacelnformation Researchnstitute
(AIR) ChineseAcademyof Sciencesnderthe overallguidanceof ProfessoBingfangiu.

Contributors are Diego de Abelleyra (Argentina),Jose Bofana (Mozambique),Sheng ChangShuping
Cheng flubei, Ching AbdelrazekEhashar(Egypt).Li Fu,ZhijunFu,Wenwen Gao (Shanxi, China), Yueran
Hu, Kangjian Jing/lengxiao Li,Yuanchao LiZzhongyuarLi (Hubei, China) Wenjun Liu (Yunnan, China)
YumingLu, Wenwen Ma (Hubei, ChinaJonghanMa, LinghuaMeng (Jilin, Ching, ElijahPhiri (Zambia),
ElenaProudnikova(Russia) Xingli QinMohsenN. Ramadan(Egypt),lgor Savin(Russia)lJrs Christoph
SchulthesCIMMYT Netherland$, Binfeng Sun (Jiangxi China) Fuyou Tian, HuanfangWang, Linjiang
Wang, QiangWang (Anhui, China), Yixuan WaigiandongWang (Jiangxi China) ZhengdongWang,
BingfangWu, Corg Xu, Jiaming Xu (Zhejiang, ChinslgnaYan,Leidong Yangylin Yang(Hubej China),
Zhishan Ye (Anhui, Chin&pngweiZeng,Miao Zhang,XiwangZhang(Henan China) Dan Zhao,Hang
Zhao XinfengZhao,Yifan Zhaol.iangZhu,WeiweiZhuy and QifengZhuangJiangsuChina).

Editor: LiangZhu

Correspondingauthor: ProfessoBingfangWu
AerospacdnformationResearchnstitute, ChineséAcademyof Sciences
Fax:+861064858721 Fmail: cropwatch@radi.ac.crwubf@aircas.ac.cn

CropWatchOnline ResourcesThisbulletin alongwith additionalresourceds alsoavailableon the
CropWatchwWebsiteat http://www. cropwatch.cnand http://cloud. cropwatch.ci.

DisclaimerThisbulletin is a product of the CropWatchresearchteam at the Aerospacdnformation
Researchnstitute (AIR) ChineseAcademyof SciencesThefindingsand analyseslescribedn this
bulletin do not necessarilyeflectthe viewsof the Institute or the Academyandthe Aerospace
Information Researclinstitute (AIR)the CropWatcheam alsodoesnot guaranteethe accuracyof the
dataincludedin this work. AIRand CASare not responsiblgfor anylossesasa result of the useof this
data. Theboundariesusedfor the mapsare the GAULboundariegGlobalAdministrativeUnit Layers)
maintainedby FAOwhere applicableofficial Chineséboundarieshavebeenused.Theboundariesand
markingson the mapsdo not imply a formal endorsementor opinion by anyof the entitiesinvolvedwith
this bulletin.


mailto:cropwatch@radi.ac.cn
mailto:wubf@aircas.ac.cn
http://www.cropwatch.com.cn/

Contents

A NOTE:CROPWATCHRESOURCESBACKGROUND MATERIALSAND ADDITIONAL DATA
AREAVAILABLE
ONLINEAT WWW.CROPWATCHCOM.CN.

(O AV I =1\ 15 TS 1l
ABBREVIATIONS. ...t et et e et e e et seeeata e e e e e ta e e e seabaeeses sebansessseaaneeseeren VI
BULLETIN OVERVIEW AND REPORTING PERIOD.......ciiiiiiie e VI
EXECUTIVE SUMMARY ..ottt ettt e e e et et e e et et s e e e saa s e et eaaaeees sesabaeeeseees 9
CHAPTER 1. GLOBAL AGROCLIMATIC PATTERNS ..ot e .12
1.1INTRODUCTION TRORNVATCH AGROCLIMATIC INDICATOREAD) .....ccevveeeeveeviiiiiiren e 12
L2 GLOBAL OVERVIENN ... cuuttueetnettnteenstneeeneessetansssnsesasstaseansttnssnsststansstssesaasstsesansesnsernesernrees 12
T N LN T 14
L A TEMPERATURES. .. ettt ittt ettt e et e et e et et e s ettt ee e et s e s e se e et s ee st e s st ses et s s eaansesesnseestnseenaneees 14
Y YN BT o A = 15
ST =1 [0 11 15
CHAPTER 2. CROP AND ENVIRONMENTAL CONDITIONS IN MAJOR PRODUCTION ZONES
................................................................................................................................................. 16
B KO Y 1oAY Y PR 16
A VYA =1 g 72 = =] PR 17
2.3 NORTHAMERICA ..ttt tittie ittt et ee e e et et e et e et e e e b eaa e eb e st e sat e st esbaeesssaansastesteesnssarnns 18
S LU e T AN Y 1= = T PN 20
2.5 SOUTHAND SOUTHEASTASIA .11 ittiiitieiie et eeeie ettt ea e st e st s st e esa e st e st seteraaesstterasetnseenassnnasnnns 23
2.0 WESTERNEUROPE .....itttiittettieeeeet et et et e ettt e et e et e et sea e st e et s saa s saeeaasesnsaensasnsstnreanssernns 25
2.7 CENTRALEUROPE TOWESTERNRUSSIA. . .utiietiettteite et et et et e et e sateesaesaasesnsarnsasnssaneeansaennns 27
CHAPTER 3. CORE COUNRIES. ... oot et e e e e et e et e e e e een 30
BT O Y 1oAY Y PR 30
B.2C0UNTRY ANALY S S i tutitutitiit ettt e te ettt et ettt et ettt e et saasat e et tat e st ettaresstastsestsstasesnaestaeees 35
CHAPTER 4. CHINA ...t e ettt e e et et e e e et e e e e et e e e e eeaas e e eerenaa s 182
N O Y7 = =V 1 182
4. 2CHINAG WINTER CROPS PRODUGCTION. .. ettttttttettteeteeaetaneeenssetssanssanessssesnsesssssnresnesssesrenesenns 185
B REGIONAL ANALY SIS i tuittiitiit ettt et ettt et ettt e e e et e e e s s et s et san s st esansesnsannsesnerrnsesnsarnnns 188
4. AMAJOR CROPS TRADE PROSEPECT.S 1uuuitttiittiittietteettiettetttiestaestneesnessssrsneesterseestierseeseesnees 196
CHAPTER 5. FOCUS AND PERSPECTIVES.......ooiiiee e e e 198
5.1CRORVATCH FOOD PRODUCTION ESTIMATES. . .uuuittniittiieteettieeteeetersieestierseesnseeneesniessnesaneesnns 198
D 2 D SASTER EVEINTS . tuituittntitntttteettetaeesa e st e eaa s et s et st s s ean st ea s sassan e sa s sanssansebnsesnsssrnseansrennns 201
5.3 UPDATE ONEL NINO 1.t ittt ettt ettt e et e e e et e e e et e et e e e s et e e en e s s e sbnseanssenans 207
ANNEX A. AGROCLIMATIC INDICATORS AND BIOMSS......o oo et 210
ANNEX B. QUICK REFERENCE TO CROPWATCH INDICATORS, SPATIAL UNITS AND
METHODOLOGIES. ..ottt ettt ettt e st e e et e s et e e eaesetb e e st s ees aeeaebaserensees 218
DATA NOTES AND BIBLIOGRAPH.Y. .. .ottt ettt e s ee et e e s eaaaaeeaeees 226
ACKN OW LED GMENT Q.. et et e et e e e e et e e e e et e e e sebbaeeeseabasaeeesseren 227

ONLINE RESOURGCES.... ..ottt ettt et e e s e e e e e nanees 228


http://www.cropwatch/

iv|

LISTOFTABLES
TABLE 2.1 AGROCLIMATIC INDICATORS BY MAJOR PRODUCTION ZONE, CURRENT

VALUE AND DEPARTURE FROM 15YA (JULY TO OCTOBER 2021).......ccccocvieinennen 16
TABLE 2.2 AGRONOMIC INDICATORS BY MAJOR PRODUCTION ZONE, CURRENT SEASON
VALUES AND DEPARTURE FROM 5YA (JULY TO OCTOBER 2021).......ccccovvverveeennn 16

TABLE 3.1 JULYOCTOBER 2021 AGRO-CLIMATIC AND AGRONOMIC INDICATORS BY
COUNTRY, CURRENT VALUE AND DEPARTURE FROM AVERAGE................cccvunee. 34

TABLE3.2AFGHANI STANGSS AGROCLI MATI CNATINNAL REGIODIRS BY SUB
CURRENT SEASON6S VALUES AND DEPRPORTOBERR02HEBOM 15YA, J|

TABLE3.3AFGHANI STAN3S AGRONOMI C I-N\ADIDNAATORS BY SUB
REGIONSSCURRENT SEASON®&S VALUES AND JOOF®PARTURE FROM 5Y/
OCTOBERZ021...... ..ottt 38

TABLE 3.4 ANGOLA®S AGROCLI MA-NATONALREGIGNSTORS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, BOGTOBER 2021..42

TABLE 3.5ANGOLA'S AGRONOMIC INDICATORS BY SUBNATIONAL REGIONS, CURRENT
SEASON'S VALUES AND DEPARTURE FROM 5YA, JWBWWCTOBER 2021................... 42

TABLE 3.6ARGENTINA 'S AGROCLIMATIC INDICATORS BY SURATIONAL REGIONS,
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JULGTOBER 2021..45

TABLE 3.7ARGENTINA 'S AGRONOMIC INDICATORS BY SUBNATIONAL REGIONS,
CURRENT SEASON'S VALUE AND DEPARTURE FROM 5YA, JUDETOBER 2021.....45

TABLE 3.8 AUSTRALI A6S AGROCL I-N\MARIODNAC REGIONSCATORS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JULY 202CTOBER

TABLE 3.9 AUSTRALI A6S AGRONGOGNATIONAL RHBIOB&R TORS BY SUB
CURRENT SEASON6S VALUES AND DEPOCROBERID2IFABOM 5YA, JUIL
TABLE 3.10 BANGLADESHO®S AGROCL I-NAAIDNAC REGNODS,CATORS BY SLU
CURRENT SEASONGS6S VALUES AND DEPASKDBEHRRO2ZESROM 15YA, J|
TABLE 3.11 BARNGONOMICIRODICATORS BY SUBNATIONAL REGIONS,
CURRENT SEASONG6S VALUES AND DEPOCROBERI2IFSROM 5YA, J UL
TABLE 3.12BELABS36S AGROCLI MATI C | N-NATONALRREONRY SUB
CURRENT SEASONG6S VALUES AND DUEYAOBTDBEHREO2ZFSROM 15YA,
TABLE3.13 BELARJ S AGRONOMIC INDICATORS BY SUBNATIONAL REGIONS, CURRENT
SEASONO®S VALUES AND DEPARTO®REBERRPZM....5.Y.A.,.54
TABLE 3.14 BRAZIL6S AGROCL I IMATTONASL REGIONSCQURRERE BY SUB

SEASON'S VALUES AND DEPARTURE FROM 15YAJLY- OCTOBER2021.................. 59
TABLE 3.15 BRAZIL3®S AGRONOMATEONALNREGICNSTCUREENBY S UB
SEASON'S VALUES AND DEPARTURE FROM 5YRJLY- OCTOBER2021 .................... 60

TABLE 3.16 CANADAG S AGROCLI MATI C | NDNATI®ONAD REGIAGN®, SUB
CURRENT SEASONG86S VALUES AND DEPASKDBEHRRO2ZEBROM 15YA, J|
TABLE31 7 CANADAO®S AGRONOMI C | NNATIOMAL REGBONS,Y SUB
CURRENT SEASONGS6S VALUES AND DEPOCROBERI2IFGROM 5YA, J UL
TABIE 3. 18 GERMANYO®S AGROCLI MAT-NAJIONALREGOGNBORS BY SUB
CURRENT SEASONG86S VALUES AND DEPASKDBEHRRO2ZEBROM 15YA, J|
TABLE 3.19 GERMANY®S AGRONOMNATIONALIREGEIGNSORS BY SUB
CURRENT SEASONG&6S VALUES AND DEPOCROBERI2IFGROM 5YA, J UL
TABLE 3. 20 EGYPT38S AGROCLI MATIONAL REGBIDNSSATORS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JUDCTOBER 2021.69



| v

TABLE32IEGYPTO6S AGRONOMI C | NDNATIONAD REGINS, CBRRENT
SEASON®S VALUES AND DEPARTUREOHGBEN20215.Y.A705 YA, JULY
TABLE3.2ETHI OPlI A8S AGROCLI MATI CK NAVIDNAL RHGIONS, BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 1534, Y-OCTOBER 2021...73
TABLE 3.23 ETHI OPI A6S AGRONRNATIONALNRREGIONST ORS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 5YA, JOCTOBER 2021.....73
TABLE 3. 24 FRANCE®S AGROCLI MATIONEL RENIDNSCATORS BY SUB
CURRENT SEASON6S VALUES AND DEPAGDBERRO2ZEFTROM 15YA, J|
TABLE 3. 25 FRANCEG6S AGRONOMATIONAINREGIOMSTQURRBENBY SUB
SEASON8S VALUES AND DEPARTO®REBERRRM...5Y.A,78J ULY
TABLE 3.26 UNITED KI NGDOM3S AGROCNATIOMALI C | NDI CATORS E
REGI ONS, CURRENT SEASONG6S VALUES AND DEPARTURE FROI
OCTOBER 2021L..... ittt e e e s e s s s ne e 81
TABLE 3.27 UNITED KI NGDOM3S AGROMUONACRHGMNS, CATORS BY ¢
CURRENT SEASON®S VAL UERRONBMA, JODIEYPOCROBERID21..81
TABLE 3. 28 HUNGARYO®S AGROCLI| MATIONEBL REGIDNSCATORS BY SUB
CURRENT SEASONG6S BEPARTURESFRBMIZYADJULYODCTOBER 2021.84
TABLE 3. 29 HUNGARYO®S AGRONOMATONAINEGIONMST ORS BY SUB
CURRENT SEASONG&6S VALUES AND DEOESFOBERRBE2I.FBROM 5YA, J UL
TABLE3.30 NDONESI A8S AGROCLI MATI C-NATNONALCREGIONSS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, J8OCTOBER 202188
TABLE 3.3l NDONESI A6S AGRONOMI C BNATCBALIRERCGNSBY SU
CURRENT SEASON6S VALUES AND DE®@HOBERHE2IFBROM 5YA, JUL
TABLE 3.32 | NDI Ad3S AGROGY SUBWATIONAL RBGEDANS, LCURREIST
SEASON3®S VALUES AND DEPARTAOREOBER2M...1.5.Y.A91 JULY
TABLE 3.33 | NDI A6S AIGRSEBY SUBIATIONAN REGEONS, CURRENT
SEASONS8S VALUES AND DEPARTO®REBERRRM...5Y.A,92JULY
TABLE 3. 34 | RANOS AGROCLI MMATIONAL REGIONE, EURRRNT BY SUB
SEASON3®S VALUES AND DEPARTAOREOBERR2M...1.5.Y.A94 JULY
TABLE 3. 35 | RANGS6S AGRONOMATONANRHGOANS, OBRRENBTY SUB
SEASON8S VALUES AND DEPARTO®REBERRRM...5Y.A,95JULY
TABLE 3. 36 | TALY®S AGROCL I-NAIONAC REGIONS, CARRERTS BY SUB
SEASON3®S VALUES AND DEPARTUREIUEYRO2...1.5.Y.A98 APRIL 2021
TABLE 3. 37 |1 TALY®S AGRONOGMNATIONAL RBGICDIS TORRENTBY S UB
SEASON8S VALUES AND DEPARTUR®SBULFROM..5Y.A,98APRI L 2021
TABLE 3.38 KYRGYZSTANS AGROCLI MATI C | NDNATIONAD REGIANS, SUB
CURRENT SEASONG6S VALUES AND DEPRPAGDBERRO2ZEROM 15YA, JI

TABLE 33 9 KYRGYZSTANGOS AGRONOMI GNATIGNAL REGTOOBRS BY SUB
CURRENT SEASONG6S VALUES AND DEPOCROBERID2IEOROM 5YA, J UL

TABLE 3. 40 CAMBODI A6S AGROCL I|-MANTONAL REGBIONSCATORS BY SUE
CURRENT SEASONG86S VALUES AND DEPRPASKDBEHRRO2ZEROM 15YA, JI

TABLE 3. 41 CAMBODI A6S AGRONONATIONALREGIANST ORS BY SUB
CURRENT SEASONG6S VALUES AND DEPOCROBERI2IEIROM 5YA, JUL

TABLE 3.42 SRI LANKA®S AGROCL-NMONALREGIONS] CATORS BY SUE
CURRENT SEASONG86S VALUES AND DEPASKDBEHRRO2ZEROM 15YA, JlI



vi|

TABLE 3.43 SRI LANKA3S AGRONODAVIONBALRE®RONSATORS BY SUB
CURRENT SEASONGS6S VALUES AND DEPOCROBERI2IEIROM 5YA, JUL

TABLE 3. 44 MOROCCOG6S AGROCL I MANATIOCDAUREGIONSATORS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JUDCTOBER 2021

TABLE 3. 45 MOROCCOG6S AGRONSBUBNATIONALIREGRIGNSORS BY
CURRENT SEASONG6S VALUES AND DEPARTOCRBEFROM 15YA/ 5Y/

TABLE 3. 46 MEXI COG6 SNDICATROAERYISMBNATIOGALIREGIONS,
CURRENT SEASONG6S VALUES AND DEPORTOBERI2EROM 15YA, JI

TABLE 3.47MEXIC@ S AGRONOMI C | NDI GMATIORARE RBGYONS,ICBRRENT
SEASON®8S VALUES AND DEPARDORBBERR@M...5.Y.A120J ULY
TABLE3.48MW ANMARGS AGROCLI MATI C | NATICDIALTREBGISNSBY S UB
CURRENT SEASONG&6S VALUES AND DEPAKDBERERO2ZEROM 15YA, Jl

TABLE 3.49 MYANMAROS AGRONOMI GATIONALUREGION3SRS BY SUB
CURRENT SEASONG&6S VALUES AND DEPOCROBEHRD2IE2ZROM 5YA, J UL
TABLE 3.50 MONGOLIA'S AGROCLIMATIC INDICATORS BY SUBIATIONAL REGIONS,
CURRENT SEASON'S VALUES, AND DEPARTURE FROM 15YA, JUOCTOBER 2021

TABLE 3.51 MONGOLIA'S AGRONOMIC INDICATORS BY SUBNATIONAL REGIONS,
CURRENT SEASON'S VALUES, AND DEPARTURE FROM 5YA, JUOCTOBER 2021126

TABLE 3.52MOZ AMBI QUEGS6S AGROCLI MATI C -NANIONAC REGDRS, BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, J8ODCTOBER 2021

TABLE 3.53MOZAMBIQUE'S AGRONOMIC INDICATORS BY SUBNATIONAL REGIONS,

CURRENT SEASON'S VALUES AND DEPARTURE FROM 5YA, JHDCTOBER 2021130
TABLE 3.54N| GERI| A0 SCLIMATROONDICATORS BY SUBIATIONAL REGIONS,

CURRENT SEASONG&6S VALUES AND DEPOCROBERID2IEBROM 15YA. JI
TABLE 3.55N1 GERI A 6 SCLIMASIROONDICATORS BY SUBIATIONAL REGIONS,

CURRENT SEASONG6S VALUES AND DE®OG@RBERR®L.EBROM 5YA. JUIL
TABLE 3.56P A K| S TAGROG.IMATIC INDICATORS BY SUBNATIONAL REGIONS,

CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JOCTOBER 2021 137
TABLE357PAKI STANG6S AGRONOMI C | MWBTIGNAODRERISNSB Y SUB

CURRENT SEASONG6S VALUES AND DE®OG@RBERR®L. EBROM 5YA, JUIL
TABLE3 . 58 PHI LI PPI NESS6 AGROCLI| MATIONEL REGIODNSCATORS BY SUB

CURRENT SEASONS6S VALUES AND DEPASKDBEHRERO2ZEROM 15YA, Jl

TABLE 3.59 PHI LI PPI NES3d A GR-OQANMTWALREGIAN, CATORS BY SUB
CURRENT SEASONGS6S VALUES AND DEPOCROBERI2IEAROM 5YA, J UL
TABLE3.60P OLAND38S AGROCLI MATI C |I-NAIOGALREGREAGNSBY SUB
CURRENT SEASONG86S VALUES AND DEPOCROBEHR®2IEAROM 15YA, J|
TABLE3.6IPOLANDO®S AGRONOMI C | NDNATIONALREGI@GNG, CORRENT
SEASON6S VALUES AND DEPARTOUROBER2BAM...5.Y.A144JULY
TABLE 3.62 ROMANIA'S AGROCLIMATIC INDICATORS BY SUBATIONAL REGIONS,
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JOCTOBER 2021 147
TABLE 3.63 ROMANIA'S AGRONOMIC INDICATORS BY SUBIATIONAL REGIONS,
CURRENT SEASON'S VALUES AND DEPARTURE FROM 5YA, JUDCTOBER 2021 147



| vii

TABLE 3.64 RUSSI AdS AGROCLI| MATIONBL RESIDNSCATORS BY SUB
CURRENT SEASONGS6S VALUES AND DEPAKDBERERO2ZEROM 15YA, Jl

TABLE3.65RUSSI A6 S AGRONOMI C | N-NATIONALRRGONSYCUBRERT
SEASON®S VALUES AND DEPARTOXREBERRQM...5.Y.A153

TABLE3.66T HAl LANDS8S AGROCLI MATI C -NANONACREGIDRS, BY SUB
CURRENT SEASONG&6S VALUES AND DEPAKDBERERO2ZEROM 15YA, Jl

TABLE 3.67 THAI LANDGS AGRONONATIONALREBEJIONATORS BY SUB
CURRENT SEASONGS6S VALUES AND DEPOCROBERID2IESBROM 5YA, J UL

TABLE 3.68 TURKEY®S AGROCLI MVATIONAL REGIDNE ATORS BY SUB
CURRENT SEASON'S VALUES AND DEPARTURE FROM 1534l Y- OCTOBER2021

........................................................................................................................................ 159
TABLE 3.69 TURKEY®S AGRONOMATONANREGIONS ORERENBY S UB
SEASON'S VALUES AND DEPARTURE FROM 5YRAJLY- OCTOBER2021.................. 159

TABLE 3.700 KR Al MERCOELIMATIC INDICATORS BY SUBNATIONAL REGIONS,
CURRENT SEASONG6S VALUES AND DEPRPAKRDBERRO2ZEROM 15YA, Jl

TABLE 3.71JU K R Al MEROSIOMIC INDICATORS BY SUBNATIONAL REGIONS, CURRENT
SEASONOS VALUES AND DEPARTOW®WEGBERRRM..5Y.A162JULY

TABLE 3.72 UNITED STATESS AGROQATIONAITRECIONSNDI CATORS BY
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JULY 202CTOBER

2020 166
TABLE 3.73 UNITED STATESGS AGRONUWTMACREGIONS, CATORS BY SUE
CURRENT SEASON'S VALUES AND DEPARTURE, JULY 20QCTOBER 2021.......... 166

TABLE3.74UZBEKI STANGS AGROCLI MATI @ATIONBL REGIDNSRS BY SUB
CURRENT SEASON®&6S VALUES, ANDJUOF-FROESROBERZ?B21IFROM 15YA,

TABLE3.79UZBEKI STANGS6S AGRONOMI C INNDONBIAREGIRI$S, BY SUB
CURRENTS E A S O MALSES, AND DEPARTURE FROM 5YA, JU-YOCTOBER 2021170
TABLE 3.76 VIETNAM'S AGRONOMIC INDICATORS BY SUBATIONAL REGIONS, CURRENT

SEASON'S VALUES AND DEPARTURE FROM 15YA, JWPCTOBER 2021.............. 174
TABLE 3.77 VIETNAM'S AGRONOMIC INDICATORS BY SUBATIONAL REGIONS, CURRENT
SEASON'S VALUES AND DEPARTURE FROM 5YA, JWICTOBER 2021................. 174

TABLE 3.78 SOUTH AFRI CAG8S AGROCNATMOAALREGIONSDPI CATORS BY
CURRENT SEASONG6S VALUES AND DEPRPAEGDBERRO2ZEROM 15YA, JI

TABLE 3.79 SOUTH AFRI CA8S AGRO-NAOMNALREGIONSCATORS BY SUE
CURRENT SEASONG86S VALUES AND DEPOCROBHRD®2IEFTROM 5YA, J UL
TABLE 3.80 ZAMBIA 'S AGROCLIMATIC INDICATORS BY SLNATIONAL REGIONS,
CURRENT SEASON'S VALUES AND DEPARTURE FROM 15YA, JUOGTOBER 2021180
TABLE 3.81ZAMBIA 'S AGRONOMIC INDICATORS BY SUBNATIONAL REGIONS, CURRENT
SEASON'S VALUE AND DEPARTURE FROM 5YA, JUICTOBER 2021................... 181

TABLE 4.1 CRORVATCH AGROCLIMATIC AND AGRONOMIC INDICATORS FOR CHINA,
JULY- OCTOBER2021, DEPARTURE FROM 5YA AND 15YA......ccoiiiiiiieiiiiieeen 183

TABLE 4.2 CHINA 2021 PRODWTION (THOUSAND TONNES) OF MAIZE, RICE, WHEAT,
AND SOYBEAN, AND PERCENTAGE CHANGE FROM 2020, BY PROVINCE........... 187



viiil

TABLE 4. 3 PRODUCTION OF EARLY RICE, SEMATE OR SINGLE RICE AND LATE RICE BY
PROVINCE IN CHINA IN 2021 (THOUSAND TONNES) AND VARIATION (%)........... 188

TABLE 5.1 2021 CEREAL AND SOYBEAN PRODUCTION ESTIMATES IN THOUSAND TONNES.
G% |'S THE PERCENTAGE OFRODBAINIEWHENEOMRARED

WITH CORRESPONDING 2020 VALUES........ccooiiiiiiiii i, 198

TABLE A.1 JULY¥ OCTOBER 2021 AGROCLIMATIC INDICATORS AND BIOMASS BY

GLOBAL MONITORING AND REPORTING UNIT (MRU)........coovueeeirerreseeeseenesreseenes 210
TABLE A.2 JULY OCTOBER 2021 AGROCLIMATIC INDICATORS AND BIOMASS BY
(70 11N 1 =2 720U PPN 212
TABLE A.3 ARGENTINA, JULY OCTOBER 2021 AGROCLIMATIC INDICATORS AND
BIOMASS (BY PROVINCE).........veoeieeeeeieeeeeeeeseeseeseeses s sees e es s sse s sse s 213
TABLE A.4 AUSTRALIA, JULYOCTOBER 2021 AGROCLIMATIC INDICATORS AND
BIOMASS (BY STATE)......oeieieeeeeeeeeeeeeeteeseeseesseesees s sess s sseessess st snesnses s ssesnessnen. 213
TABLE A.5 BRAZIL, JULYOCTOBER 2021 AGROCLIMATIC INDICATORS AND BIOMASS
(BY STATE) . ettt 213
TABLE A.6 CANADA, JULY - OCTOBER 2021 AGROCLIMATIC INDICATORS AND
BIOMASS (BY PROVINCE).........cvuveieieeseeseeeeeeeseesessessessessessessesssessse s ssessesssessessesnenes 214
TABLE A.7 INDIA, JULY¥ OCTOBER 2021 AGROCLIMATIC NDICATORS AND BIOMASS (BY
ST AT ettt ettt ettt 214
TABLE A.8 KAZAKHSTAN, JULYOCTOBER 2021 AGROCLIMATIC INDICATORS AND
BIOMASS (BY OBLAST)....ocviveieeeeeeeeseeieeeeseeeees s es st s ssees s esesness s snesn s 215
TABLE A.9 RUSSIA, JULYOCTOBER 2021 AGROCLIMATIC INDICATORS AND BIOMASS
(BY OBLAST, KRAY AND REPUBLIC)........ouveieeeeeeeeeeeeeeeeeeeeesees e e ess s s 215
TABLE A.10 UNITED STATES, JULOCTOBER 2021 AGROCLIMATIC INDICATORS AND
BIOMASS (BY STATE).....ooeieieeeeeeeeeeeeeeeeoeeeseeeeeeseoe s sse s s sneeseen e enesn e, 216

TABLE A. 11 CHINA, JULY- OCTOBER 2021AGROCLIMATIC INDICATORS AND BIOMASS
(BY PROVINCE)......eoveieeeeeeeeeeeeeeeeeeeeee e ee e 217



LISTOFFIGURES

FIGURE 1.1 GLOBAL DEPARTURE FROM RECENT 15 YEAR AVERAGE OF THE RAIN, TEMP
AND RADPAR INDICATORS. THE LAST PERIOD COVERS JULY TO OCTOBER (JASO)
2021 (AVERAGE OF 65 MRUS, UNWEIGHTED)........ccciiiiiieniiie e 13

FIGURE 1.2 GLOBAL MAP OF RAINFALL ANOMALY (AS INDICATED BY THE RAIN
INDICATOR) BY CROPWATCH MAPPING AND REPORTING UNIT: DEPARTURE OF
JULY TO OCTOBER 2021 TOTAL FROM 2068020 AVERAGE (15YA), IN PERCENT...14

FIGURE 1.3 GLOBAL MAP OF TEMPERATURE ANOMALY (AS INDICATED BY THE TEMP
INDICATOR) BY CROPWATCH MAPPING AND REPORTING UNIT: DEPARTURE OF
JULY TO OCTOBER 2021 AVERAGE FROM 2002020 AVERAGE (15YA), INC. ....... 14

FIGURE 1.4 GLOBAL MAP OF PHOTOSYNTHETICALLY ACTIVE RADIATION AMALY (AS
INDICATED BY THE RADPAR INDICATOR) BY CROPWATCH MAPPING AND
REPORTING UNIT: DEPARTURE OF DEPARTURE OF JULY TO OCTOBER 2021 TOTAL
FROM 2006-2020 AVERAGE (15YA), IN PERCENT.......ooiiiiiiiiiiiiiiee e 15

FIGURE 1.5 GLOBAL MAP OF BIOMASS ACCUMULATION (AS INDICATED BY THE BIOMSS
INDICATOR) BY CROPWATCH MAPPING AND REPORTING UNIT: DEPARTURE OF
JULY TO OCTOBER 2021 FROM 2002020 AVERAGE (15YA), IN PERCENT............... 15

FIGURE 2.1 WEST AFRICA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JULY

TO OCTOBER 2021.......cccciiiiiiiiieee e 18
FIGURE 2.2NORTH AMERICA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS,
JULY TO OCTOBER 2021.....cciiiiiiiiiiiiieiet ettt ettt a et e e e e e s nnreeeree e 19
FIGURE 2.3 SOUTH AMERICA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS,
JULY TO OCTOBERZOZL ....ovviiiiiiiiiiiitieiite ettt 21
FIGURE 2.4SOUTH AND SOUTHEAST ASIA MPZ: AGROCLIMATIC AND AGRONOMIC
INDICATORS, JULY TO OCTOBER 2021.....cccciiiiiiiiiieiieeeeeiireeeeee et 24
FIGURE 2.5WESTERN EUROPE MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS,
JULY TO OCTOBER 2021.....cciiiiiiiiiiiiiiiiiiiie ettt 26
FIGURE 2.6 CENTRAL EUROPE TO WESTERIRIA MPZ: AGROCLIMATIC AND
AGRONOMIC INDICATORS, JULY TO OCTOBER 2021.......ccccciiiiiiiiriieieieeiiineeeeneeeen 28

FIGURE 3. 1 NATIONAL AND SUBNATIONAL RAINFALL ANOMALY (AS INDICATED BY THE
RAIN INDICATOR) OF JULY TO OCTOBER 2021 TOTAL RELATIVE TO THE 2P0B0
AVERAGE (15YA), IN PERCENTAGE. ...ttt 31

FIGURE 3. 2 NATIONAL AND SUBNATIONAL TEMPERATURE ANOMALY (AS INDICATED BY
THE TEMP INDICATOR) OF JULY TO O©®BER 2021 AVERAGE RELATIVE TO THE 20606
2020 AVERAGE (15YA), IN € oottt 32

FIGURE 3. 3 NATIONAL AND SUBNATIONAL SUNSHINE ANOMALY (AS INDIJAD BY THE
RADPAR INDICATOR) OF JULY TO OCTOBER 2021 TOTAL RELATIVE TO THE 220%0
AVERAGE (15YA), IN PERCENTAGE......coiiiiii ittt 33

FIGURE 3. ANATIONAL AND SUBNATIONAL BIOMASS PRODUCTION POTENTIAL
ANOMALY (AS INDICATED BY THE BIOMSS INDICATOR) OF JULY TO OCTOBER 2021

TOTAL RELATIVE TO THE 202620 AVERAGE (15YA), IN PERCENTAGE................... 34
FI GURE 3. 5 AFGHANI STANO S -CROBERCRN.D.IL..T.I.QN..37J ULY
FIGURE 3. 6 ANGOLA'S CROP CONDITION, JULYd OCTOBER 2021........cccccoviivveeiiiiieeee 40
FIGURE 3.7ARGENTINA 'S CROP CONDITION, JUL¥OCTOBER 2021.........cccccvvvvveeeeeinnnns 44

FI GURE 3.8 AUSTRALI A6 S CROB®BERQMD.I.T.I.ON.,...J.UdryY
FI GURE 3.9 BANGLADESH®S CRICPOBER20PLI.T.I..QN..,....J4A9LY
FI GURE 3.10 BELARUS3S CRICFOBERPRD.I..T.IL.ON.,......J..UL58



iv|

FI GURE 3. 11 BRAZI L3BLYCEBOPBERIRALD.L..T.L.ON. ..o 56
FI GURE 3.12 CANADAGJ6S CROBCTOBERR202T.1..Q.N.......J.U.L.Y62
FI GURE 3.13 GERMANY®S CROXTABERZIN2ZLT.L.QN.,......J..U.L6H

FI GURE 3.14 EGYPTO0S CROKTABERI2LT.L..ON.,.....J..UL.Y....68
FIGURE3.15ETHI OPI A8S CROP C @EDIBER 20A.,....J.ULY............. 72
FI GURE 3.16 FRANCEOS CROCT@BERM®PIT.L..Q.N......J.U.L.Y76

FI GURE 3.17 UNITED KI NGDOMdJ S OC®BHER 2€2O.ND.I..T.L.8ON, JULY
FI GURE 3.18 HUNGARY®S CR-OETOBERNGPL.T.L.ON.,.....J..U.L88

FI GURE 3. 19 | NDONESI A8 S 6ORTBER202.D.I..T..I.ON.,...8BUL Y

FI GURE 3.20 | NDI A6S CROETOBERNORL.T.I..ON.,.....J.U.L.Y....90

FI GURE 3.21 | RAN3OS CROGCTOEBERRO2IT.L..QN.,.....J.UL.Y....... 93

FI GURE 3.22 |1 TALY®S CROP-OCTOBERI2021.ON.,.....J.ULY.. 2021

FI GURE 3.23 KAZAKHSTANGS O6QUPBER@®RD...T.I..ON...99 ULY
FIGURE 3.24 KENYA'S CROP CONDITION, JUL®CTOBER 2021.........cccoooviiiiiiiiiiieneiins 102

FI GURE 3.25 KYRGYZSTAN®O6S COGCOGBERZRAIND.I..T.I..ON.,..106UL Y
FI GURE 3.26 CAMBODI A6S CROETOBERNGPL.T.I..O.N.,.....J.WA9 Y

FI GURE 3.27 SRI LANKAG6S -ORUIBER20XND.I.T.I.QN.....J112LY
FI GURE 3.28 MOROCCO®86S CROMRCTOBERRDZLI..QN.,.....J..U L%

FI GURE 3.29 MEXI CO6S CROCIOEERER@1..T.l.Q.N......J.UL. Y18

FI GURE 3.30 MYANMAR®GS CRO®ECTOBER PORIT.L.ON.,....J.U 122

FI GURE 3.31 MONGOLI AG6S CR@BTOBERNZDQU.TION LA U4y
FIGURE 3.32 MOZAMBIQUE'S CROP CONDITIONS, JUL-®OCTOBER 2021.............cc.... 128
FIGURE 3.33NIGERIA'S CROP CONDITION, JULYOCTOBER 2021..........ccooovcviiviiiieneens 132
FIGURE 3.34 PAKISTAN CROP CONDITION, JUL®CTOBER, 2021..........ccccveiiiiiiiennnn. 136

FI GURE 3.35 PHI LI PPI NESOJ-OCRIBER 200N.D.1..T.I..ON.,,..13BUL Y
FIGURE 3.36 POLAND'S CROP CONDITION, JULNXOCTOBER 2021.........ccooovcvviviiiieneens 142

FI GURE 3.37 ROMANI A38S CRO®ORERROR1..T.I..ON.,......J..U. 146
FGURE 3.38 RUSSI A3S CROBCTOBERDO2I..I.ON.,,.....J.UL.Y.. 151
FI GURE 3.39 THAILANDGS CROFOBERZNMI.T.I..ON,....J.085Y
FI GURE 3.40 TURKEYOJ SJUCYOCPOBER202D.I..T.l..Q.Npeevvvrenee. 158
FI GURE 3.41 UKRAI NE38 S C-OCFOBERZNZ.I..T.L.ON.,......J..U 1060
FIGURE 3.42 UNITED STATES CROP CONDITION, JULY 2021 TO OCTOBER 2021...... 164

FIGURE 3.43UZBEKISTAN CROP CONDITION, JULYOCTOBER 2021............cceccivieinnen. 168
FIGURE 3.44VIETNAM'S CROP CONDITION, JULY- OCTOBER 2021............cccccvvviiinneennn. 172
FI GURE 3.45 SOUTH AFRI CA38 S-CCRUBER 2DZAND.L.T.I.L.ON6 JULY
FIGURE 3.46 ZAMBIA 'S CROP CONDITION, JULYOCTOBER 2021..........cccceeiiiiieeenneen. 179
FIGURE 4.1 CHINA CROP CALENDAR.......cciiiiiitiiiiiit et 183

FIGURE 4.2CHINA SPATIAL DISTRIBUTION OF RAINFALL PROFILERY TO OCT 2021. 183
FIGURE 4.3 CHINA SPATIAL DISTRIBUTION OF TEMPERATURE PROBWESTO OCT 2021

........................................................................................................................................ 184
FIGURE 4.4CHINA CROPPED AND UNCROPPED ARABLE LAND, BY PIXEOULY TO OCT
202 e a e e 184
FIGURE 4.5CHINA MAXIMUM VEGETATION CONDITION INDEX (VCIX), BY PIXELJULY TO
O C T 2021ttt e e e e ettt e e e e et e e e e e e e e e e e e e e e e e a e 184
FIGURE 4.6CHINA BIOMASS DEPARTURIAP FROM 15YA, BY PIXELJULY TO OCT 2021
........................................................................................................................................ 184



FIGURE 4. 8 CHINA CROPPING INTENSITY (CI), BY PIXHULY TO OCT 2021................. 184
FIGURE 4.9CROP CONDITION CHINA NORTHEAST REGION, JULAOCTOBER 2021...... 189

FIGURE 4.10 CROPCONDITION INNER MONGOLIA, JULY - OCTOBER 2021.................. 190
FIGURE 4.11 CROP CONDITION CHINA NORTHEAST HUANGHUAIHAI, JULYOCTOBER
202 e st a e e e e 191
FIGURE 4.12CROP CONDITION CHINA LOESS REGION, JULY¥ OCTOBER 2021............ 192
FIGURE 4.13 CROP CONDITION CHINA LOWER YANSTZE REGION, JULY¥ OCTOBER 2021
........................................................................................................................................ 193

FIGURE 4.14 CROP CONDITION CHINA SOUTHWEST REGION, JULOCTOBER 2021.. 194

FIGURE 4.15 CROP CONDITION SOUTHERN CHINA REGION, JULYOCTOBER 2021.... 195

FIGURE 4.16 RATE OF CHANGE OF IMPORTS AND EXPORTS FOR RICE, WHEAT, MAIZE,
AND SOYBEAN IN CHINA IN 2021 COMPARED TO THOSE FOR 2020(%)............... 197

FIGURE 5.1A) NILE RIVER LEVELS IN SUDAN ON 22 AUGUST 2021 (IMAGE VIA UN OCHA),
AND B) RAINFALL FORECAST SUDAN ETHIOPIA IN AUGUST 2021 (IMAGE: IGAD202
FIGURE 5.2A) FLOOD DAMAGE BOZKURT, KASTAMONU, TURKEY, IN AUGUST 2021
(PHOTO SOURCE: MINISTRY OF INTERIOR), AND B) FLOOD RESCUBESACK SEA
REGION, TURKEY, AUGUST 2021 (PHOTO SOURCE: GENERAL DIRECTORATE
OF SECURITY, TURKEY ). .. itetieiitiite ettt 202
FIGURE 5.3 THE FLOODAFFECTED YELLOW RIVER BEACH NEAR LIANBO VILLAGE IN
HEJIN CITY, NORTH CHINA'S SHANXI PROVINCE AS CAPTURED BY AN AERIAL PHOTO

ON OCT 10, 2021. ...t e e e e aees 203
FIGURE 5.4HOURLY RAINFALL IN ZHENGZHOU, FROM 0:00 ON 20 JULY TO 12:00 ON 21
JULY 2020 ..ttt e e e e e a e ee s 204

FIGURE 5.5HEAVY RAINFALL AND FLOODS OCCURRED IN HENAN PROVINCE, CHINA, IN
MID-JULY 2021, (ECHO/EUROPEAN COMMISSION-
HTTPS://ERCCPORTAL.JRC.EC.EUROPA.EU/ECHBRODUCTS/MAPS#/MAPS/3780).

FIGURE 5.6PDSI TIME SERIES FOR EVERY MONTH FROM JANUARY 1895 TO SEPTEMBER
2021. A MORE NEGATIVE VALUE INDICATES A WORSE
DROUGHT (SOURCE:HTTPS://EDITION.CNN.COM/2021/10/14/US/CALIFORNIA -
SUMMERDROUGHT-WORSTFON-RECORD/INDEX.HTMU. .....ooviiiiiiiiiiiiiiie e 205
FIGURE 5.7THE DISTRIBUTION AND MOVEMENT OF DESERT LOCUSTS IN OCTOBER 2021,
AS OBSERVED BY FAO
(HTTPS://WWWFAO.ORG/AG/LOCUSTS/COMMON/ECG/1914/EN/DL517E.PDF). 207
FIGURE 5.8MONTHLY SOIBOM TIME SERIES FROM OCTOBER20 TO
OCTOBER2021(SOURCE: HTTP://WWW.BOM.GOV.AU/CLIMATE/ENSO/SOVl/) ...... 208
FIGURE 5.9MAP OF NINO REGION(SOURCE:
HTTPS://WWW.NCDC.NOAA.GOV/TELECONNECTIONS/ENSO/SST ....covvvvvrerinne. 208
FIGURE 5.100CTOBER2021 SEA SURFACE TEMPERATURE DEGREE DIFFERENCE FROM
NORMAL CONDITIONS (CLIMATOLOGY). (SOURCE:
HTP://WWW.BOM.GOV.AU/CLIMATE/ENSO/WRAP -UP/#TABS=SEASURFACE ... 209



vi|

Abbreviations

5YA

15YA

AEZ
BIOMSS
BOM
CALF
CAS
CWA
Cwsu
DM
EC/JRC
ENSO
FAO
GAUL
GVG
Ha
Kcal
MPZ
MRU
NDVI
OISST
PAR
PET
AIR
RADPAR
RAIN
SOl
TEMP
Tonre
VCIx
VHI
VHIn
W/m?2

Fiveyearaverage the averagefor the four-month period from Julyto Octoberfor
2016-2020; one of the standardreferenceperiods.
Fifteenyearaverage the averagefor the four-month period from Julyto October
for 2006-2020; one of the standardreferenceperiodsand typically referred to as
GF SN 3S¢ o

Agro-EcologicaZone

CropWatchagroclimatidndicatorfor biomassproductionpotential
AustralianBureauof Meteorology

CroppedArableLandFraction

ChineseAcademyof Sciences

CropWatchAgroclimatidndicator

CropWatchSpatialUnits

Dry matter

EuropeanrCommissiordointResearctCentre

EINifio SouthernOscillation

Foodand AgricultureOrganizatiorof the United Nations
GlobalAdministrativeUnitsLayer

GPSVideo,andGldata

hectare

kilocalorie

Major ProductionZone

Mappingand ReportingUnit
NormalizedDifferenceVegetationindex

OptimumlInterpolation SeaSurfaceTemperature
Photosyntheticallyactiveradiation

PotentialEvapotranspiration
CASAerospacdnformationResearchnstitute
CropWatchPARagroclimatiandicator
CropWatchrainfallagroclimatiandicator
SouthernOscillationindex

CropWatchair temperatureagroclimatiandicator
Thousandkilograms
CropWatchmaximumVegetationConditionindex
CropWatchvegetationHealthIndex
CropWatchminimumVegetationHealthindex

Watt per squaremeter



Bulletin overview and reporting period

ThisCropWatchbulletin presentsa globaloverviewof crop stageand condition betweenJulyand

October 2021, a period referred to in this bulletin as the JASQJuly August Septemberand

Octobe) periodor justthe & NI LJ2LBEINIAYREDWhEtin is the 123" suchpublicationissuedby

the CropWatchgroup at the Aerospacelnformation Researchinstitute (AIR of the Chinese
Academyof SciencesBeijing.

CropWatchindicators

CropWatchanalysesare based mostly on severalstandardas well as new groundbasedand
remote sensingndicators,followinga hierarchicabpproach.

In parallelto anincreasingspatialprecisionof the analysesjndicatorsbecomemore focusedon
agricultureasthe analyseszoomin to smallerspatialunits. CropWatchusestwo setsof indicators:
(i) agroclimaticindicators RAIN,TEMP RADPARynd potential BIOMSSyhich describeweather
factorsand its impactson crops Importantly, the indicatorsRAIN,TEMP RADPARand BIOMSS
do not directly describethe weather variablesrain, temperature, radiation, or biomass,but
rather they are spatialaveragesver agriculturalareas whichare weightedaccordingo the local
crop production potential; and (i) agronomicindicatorgs VHIn, CALFand VClxand vegetation
indices,describingcrop condition and development.(iii) PAYindicators:planted area, yield and
production.

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

(with the exceptionof TEMP)are expressedn relative termsasa percentagechangecompared
to the averagevalue for that indicator for the last five or fifteen years (dependingon the

indicator).Formore details on the CropWatchindicatorsand spatial units usedfor the analysis,
pleaseseethe quick referenceguidein AnnexB, as well as online resourcesand publications
postedat www.cropwatch.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-ecologicallyhomogeneousinits
coveringthe globe

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

Chapter3 42 key countries(mainproducersand exporters) AsaboveplusNDVIand GVGsurvey
and210AEZs

Chapter4 Chinaandregions Asaboveplushighresolutionimages;Pest

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

The current CropWatchulletin describes worlavide crop condition and food production as appraised
by data up to the end of October 2021. It is prepared by an international team coordinated by the
Aerospace Information Research Institute, Chinese Academy of Sciences.

Specialattention is paid to the major producers of maize, rice, wheat and soybean throughout the
bulletin. The assessment is based mainly on remotely sensed data. It covers prevailing weather conditions,
including extreme factors, at different spatial scalesyting with global patterns in Chapter 1. Chapter 2
focuses on agralimatic and agronomic conditions in major production zones in all continents. Chapter 3
covers the major agricultural countries that, together, make up at least 80% of production andsexpo
Each is the object of a detailed analysisk I LJG SN n T 22Y& Ayid2 [/ KAylFI® ¢KS
fouth CropWatch production estimates for selected countaes reviews the disasters in chapter 5.

This report for the period from July to October 2021 covers wheat, maize, soybean and rice production in
the Northern Hemisphere. Winter wheat reached maturity in June/July. The harvest of the summer crops
(spring wheat, maizesingle-seasonrice/ middle-season riceand soybean) started in August and was
mostly finished by the end of Octohdhen the harvest oflate rice was finished in Novembem the
Southern Hemisphere, wheat is the only major crop that was grown during this monitoriiad pér
reaches maturity in October (Southern Brazil) or in November and December (Argentina, South Africa and
Australia).

While COVIE19 keeps impacting the lives of the entire world population, it has generally had very limited
effects on the productionof the key staple crops, which are maize, rice, wheat and soybean. The
outbreak of desert locusts in East Africa and Middle East is getting under control, although efforts are
hampered by conflicts in the Horn of Africa. Harm to crops, while devastaimtpé affected farmers,

has been limited to some pockets.

Agro-climatic conditions

Global temperatures continue to set alarming recond®021 July 2021 was the Earth's hottest month
on record. It was also the hottest month for Asia. August to October also ranked at the very top of hottest
months ever reorded.

Climate change not only impacts the temperatures, it also affects precipitation and wind. It causes
prolonged and more severe droughts, such as the one that occurred in the West of the USA. On the other
hand, rainfall inteniies tend to increase. On July 20, more than 200 mm of rainfall were recorded over
the city of Zhengzhou between 4 and 5 pm. This was the heaviest hour of rainfall ever reliably recorded in
China. Many other parts of the world were also affected by flodwlsng this monitoring period. Fertile
agricultural land is often located in flood plains. Thus, not only droughts, but also floods, amplified by
climate change, can pose a major threat to food security.

Overall, conditions for the production of maize;aiand soybean were favorable during this monitoring
period. Conditions for wheat were highly varialie.2021, total production of major cereal and oil crops
globally is estimated to be at 2,882 millimmnes, a decrease by 0.4%, equivalent to 10.3 miliamnes.
Maize production is estimated at 1,077 millitonnes, an increase of 0.6% or equivalent to 6.%liani
tonnes; global rice production is at 764 millitonnes an increase of 0.5% or an increase of 3.5 million
tonnes; global wheat production is 720 millisonnes, a 2.4% decrease or 17.7 milltmmnes drop from
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2020, due to the consistent drought impact 8outh America Western Africaand Western Asia. The
global soybean production is estimated to be at 3&Gillion tonnes, a decrease by 0.9%.

The following i® summary of the conditions in the key production regions:

¥ North America: In the USA, production conditions were generally favorable for maize (+1.8%), and
soybean (+0.2%). Ric8.0%) was negatively impacted by the drought conditions in Californialit@os
were mixed for wheat. Especially the Pacific Northwest and the Northern Plains were unfavorable, due to
drought conditions and high temperatures. This resulted in a decline of wheat production by 2.7%. Wheat
in the Canadian Prairies was also selyerienpacted by the drought. Canada's wheat production is
estimated to have declined by 15.2% as compared to last year. Rainfed maize production in Mexico
(+3.9%) benefitted from abundant rainfall during the summer months.

¥ South America: Wheat productidn Argentina (+12.3%) and Brazil (+17.7%) is estimated to be
higher than last year. Conditions in Brazil were mixed, as wheat in Parana was affected by drought and
several freezes. But production increased due to an expanded area. The soybean crog ia &ffan a
good start. Dry weather in the first half of October provided good conditions for sowing. Subsequent
heavy rains in late October helped with germination and crop establishment.

¥ Europe: This summer was rather wet in most of western and nontlieirope. Harvest of wheat
was negatively impacted by frequent rains and quality suffered due to lodging and sprouting. France,
Europe's largest producer, saw an increase in wheat production by 2.4%, whereas in Germany, it declined
by 1.6%. Conditions iHungary were drier than usual, causing a decline in maife3%) and wheat- (
5.2%) production.

¥ Eastern Europe to the Ural: In the Ukraine, a top exporter of wheat and maize, conditions were
favorable. Wheat production increased by 9% and maize by 28tvRussia, conditions were mixed.
Irregular rainfall caused a decline in wheat production in the southern Ural and Volga region.

¥ Africa: Rainfall was generally below average, by as much as 30% and more in Western Africa. The
only region with average rdfall was Ethiopia, but crop production declined in its conflict regidMaize
production is estimated to decline by 2.6% and wheat by 2.3%. Wheat production is up by 16.4% in
Zambia and by 6.2% in South Africa.

¥ Central Asia: Prolonged drought conditions caused a decline in crop production in this region.
Slightly below average rainfall could not compensate for the drought conditions that had been observed
in Kazakhstan during the previous monitoring period, aietdg declined by 12.7%. Afghanistan has been
negatively affected by the severe drought and the food crisis got exacerbated by the conflict and
subsequent change of government.

¥ South Asia: Rice production in India (+0.9%), Pakistal?f) and Banglade$t4.5%) stayed near
average levels, aided by regular monsoon rains.

¥ Southeast Asia: Rice production stayed near average. It slightly declined in Thadl&i9d),(
Vietham {0.5%), Cambodia-1.8%), Myanmar-2.8%) andPhilippines {L%), whereas iincreased in
Indonesia (+2.2%).

¥ Australia: Rainfall was generally favorable in Australia. Wheat yields are forecasted slightly below
last year's record levelsX.1%).

¥ China: The country generally benefitted from abundant, though occasionally excesshe,
Especially the regions along the Yellow River received adas@age rainfall, causing flooding conditions.
Late rains in October also delayed the harvest of maize and the sowing of the subsequent winter wheat
crops in some areas. Overall crop puotion is estimated to have increased by 0.9% over the same
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period of last year. Conditions were much more favorable than last year in the Northeast, resulting in an
increase in crop production by more than 5 millimnnes in that region. At the country lel, maize
production is estimated at 229.7 milliotonnes (+1.6%), rice production increased to 202.96 million
tonnes (+0.9%) and soybean production decreased slightlylt826 to 14.3 milliortonnes. Wheat
production increased by 0.7% to 128 millimmnes.



Chapter 1. Global agroclimatic patterns

Chapter 1 describes the CropWatch Agroclimatic Indicators (CWAIS) rainfall (Répé¢rature (TEMP),

and radiation (RADPAR), along with the agronomic indicator for potential biomass (BIOMSSYiiresixty

global Monitoring and Reporting Units (MRU). RAIN, TEMP, RADPAR and BIOMSS are compared to their
average value for the same peri@@SNJ G KS flad FTAFGISSYy &SIFNAR o0O0FffSR
all MRUs are included in Annex A table A.1. For more information about the MRUs and indicators, please

see Annex B and online CropWatch resourcesvat/. cropwatch.cn

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

This bulletin describes environmental and crop conditions over the period from July 2021 to October
2021, JASO, referred to as "reporting period". In this chapter, we focus @pdtal "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 areaz aonsidered. MRUs are listed in Annex C and serve the purpose of
identifying global climatic patterns. Refer to Annex A for definitions and to table A.1 for 2021 JASO
numeric values of CWAIs by MRU. Although they are expressed in the same units asegooading
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 bulletirsctive 15year

period from 2006 to 2020. Although departures from the 2@0R20 are not anomalies (which, strictly,

refer to a "normal period" of 30 years), we nevertheless use that terminology. The specific reason why
CropWatch refers to the most recenb lyears is our focus on agriculture, as already mentioned in the
previous paragraph. 15 years is deemed an acceptable compromise between climatological significance
and agricultural significance: agriculture responds much faster to persistent climatdiligrithan 30

years, which is a full generation. For "biological" (agronomic) indicators used in subsequent chapters we
adopt an even shorter reference period of 5 years (i.e. 2B080) but the BIOMSS indicator is
nevertheless compared against the londé&YA (fifteeryear average). This makes provision for the fast
response of markets to changes in supply but also to the fact that in spite of the long warming trend,
some recent years (e.g. 2008 or 2018) were below the trend.

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

Considering the size of the areas covered in this section, even small departures may have dramatic
effects on vegettion and agriculture due to the withimone spatial variability of weathelt. is important

to note that we have adoptedraimprovedcalculation procedure of the biomass production potential in

the bulletin based on previous evaluatiomheimproved approach includes sunshine (RADPAR), TEMP
and RAIN.

1.2 Global overview

July 2021 was the Earth's hottest month on recordwdis also the hottest month for Asia. August to
October also ranked at the very top of hottest months every recorded. Considering only land area,
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October was the warmest October recorded since 142 years, mainly due to unusual warmth across the
Northern Henisphere@ land area.

Climate change not only impacts the temperatures, it also affects precipitation and wind. It causes
prolonged and more severe droughts, such as the one that occurred in the West of the USA. On the other
hand, rainfall intensities tentb increase. On July 20, more than 200 mm of rainfall were recorded over

the city of Zhengzhou between 4 and 5 pm. This was the heaviest hour of rainfall ever reliably recorded in
China. Many other parts of the world were also affected by floods duriisgnionitoring period. Some of

them are described in more details in Chapter 5.2. DISASTER EVENTS. Fertile agricultural land is often
located in flood plains. Thus, not only droughts, but also floods, amplified by climate change, can pose a
major threat tofood security.

Figure 1.1 shows unweighted averages 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 telaly average situation, globally.
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Figure 11 global departure from recent 15 year average of the RAIN, TEMP and RADPAR indicators. The last period
covers July to October (JASO) 2021 (average of 65 MRUs, unweighted) .
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1.3 Rainfall
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Figure 12 Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting
Unit: departure of July to October 2021 total from 20820 average (15YA), in percent.

Below average rainfall conditions persisted for most of Brazil, Argentina, the south of Madagascar and
California. A heavy storm caused flooding conditions in some pdirt3alifornia on October 26 and
brought rainfall levels up to average. However, most of the state is still under exceptional or extreme
drought. A significant negative departure in rainfall was also observed for Westafrica and the Maghreb.
Most of SubSahaan Africa received below average rainfall as well. The severe drought also continued in
the Hindukush, causing a food crisis in Afghanistan. The entire Mediterranean region was also plagued by
drought conditions. Rainfall was below average in Easterngéui®ussia west of the Ural, the Himalayas

and most of India. Eastern China as well as Australia received above average rainfall.

1.4 Temperatures
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Figure 13 Global map of temperature anomaly (as indicated by the TEMP indigeby CropWatch Mapping and
Reporting Unit: departure of July to October 2021 average from 2@020 average (15YA), i C.

In the monitoring periodthe average temperatures in most MRUs did not depart much from the-long
term averagesexceptArctic regionsThe Midwest of the USA and the Canadian Prairies experienced
slightly warmer than average temperaturéheaveragetemperature in theBoreal Americaegion from
Alaska to northern Canadeasbelow average Similarly, temperatures in the gooproduction regions of
Brazil and Southeast of China were also above average.
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1.5 RADPAR
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Figure 14 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by

CropWatch Mapping and éporting Unit: departure of departure of July to October 2021 total from 202620 average
(15YA), in percent.

Radiation was above average for all of South America, Central America, the South and Great Plains of the
USA andSubboreal Americain the Canadian Prairiesthe European regiorfrom Ukraine to Ural
mountains Boreal Eurasiéo Eastern Siberjghe Asian regiorfrom Pamir areaUral to Altai mountains
Southern HimalayasGansuXinjiang (China) QinghaiTibet (China)to Southern China Mainland
Southeast Asiand Maritime Southeast AsidMost of central Africa also received higher solar radiation.
Strong negative departures were observed lioner Mongolia (Chinagnd Huanghuaihai (Chinaas well
asNullarbor to Darlingn the South West of Australia, where rainfall exceeded the average by more than

30%.

1.6 BIOMSS

[ ~5%t<2%
[)=2%t<2%
] =2%t0<sw%

Figure 15 Global map of biomass accumulation (as indicated by the BIOMSS indicator) by CropWatch Mapping and
Reporting Unit: departure of July to October 2021 from 202620 average (15YA), in percent.
The Biomass product is calculated as a function of temperatueadsfall and solar radiation. The map
shows a strong positive departure for most of the USA, Eastern Asia and Australia. Apart from the
western regions of the USA, the increase in biomass was fueled by positive rainfall departures. Biomass
production wasestimated to be below average in mast South AmericaSouth of the Sahara Desént
Africa Ukraine to Ural mountainand Eastern Siberian Eurasiawhere rainfall was also below average.
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Chapter 2. Crop and environmental
conditions in major production zones

Chapter 2 presents the same indicatoRAIN, TEMP, RADPAR, and BIOM&Sthose used in
Chapter 1, and combines them with tlagronomic indicators cropped arable land fraction
(CALF), maximum vegetation condition index (VCIx), minimum vegetation health indexa@dHIn)
cropping intensity (Qi) to describe crogproduction condition in six Major Production Zones
(MPZ) across all atinents. For more information about these zones and methodologies used,
see the quick reference guide in Anmeas well as the CropWatch bulletin online resources at
http://www. cropwatch.crhtm/en/bullAction!showBulletin.action#.

2.1 Overview

Tables2.1 and 2.2 present an overview of the agroclimatic (Table 2.1) and agronomic (Table 2.2)
indicators for each of the six MPZs, comparing the indicators to their fifteen ang/dare
averages, respectively. The text mostly refers simply to "average" Wwehaveraging period
implied.

Table 21 Agroclimatic indicators by Major Production Zone, current value and departure from 15XAy (o
October2021)

RAIN TEMP RADPAR BIOMSS
Current Departure Current Departure Current Departure  Current  Departure

(mm) (%) () () (MI/me) (%) (9DM/nr?) (%)

West Africa 643 -33 25.8 1.0 1149 6 1083 -17

North 405 17 21.1 0.6 1170 3 924 8

America

e 243 -29 19.3 -0.4 1038 1 566 -20

America

S.andSE 1559 7 25.6 0.2 1095 2 1369 3

Asia

liesitErn 354 16 15.2 -0.6 946 ], 789 5

Europe

C. Europe

and W. 229 -11 15.1 0.1 910 4 668 -5

Russia

Note: Departures are expressed in relative terms (percentage) for all variables, fxctghperature, for which absolute
departure in degrees Celsius is given. Zero means no change from the average value; relative departures are calculated as (C
R)/R*100, with C=current value and R=reference value, which is the fjieeraverage (15YApr the same periodJuly

Octobe}) for 20062020

Table 22 Agronomic indicators by Major Production Zone, current season values and departure from BXWA (
to October2021)

CALF (Cropped arable land Maximum Cropping Intensity
fraction) VCI
Current 5ADeparture (%) Current Current 5ADeparture
(%)
West Africa 97 0 0.94 125 -6

North America 92 -2 0.86 103 2
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CALF (Cropped arable land Maximum Cropping Intensity
fraction) VCI
Current 5ADeparture (%) Current Current 5ADeparture

(%)
South America 86 -5 0.77 133 7
S. and SE Asia 97 1 0.93 139 6
Western Europe 90 0 0.97 118 10

Central Europe and W

urop 9% 1 0.87 108 5

Russia

Note: See note for Table 2.1, with reference value R defined as tyedivaverage (5YA) for the sarperiod (JulDctobej for
20162020

2.2 West Africa

The reporting period covers the onset of the main rainy season throughout the south of the MPZ
and the end of the rainy season in the northern Sahelian areas. The main cropping activities
during this period included the sowing of main cereals (maize, songimillet, and rice) under

both rainfed and irrigated conditions. In addition, tuber crops (yam and cassava) were also being
harvested. In the southern parts of the region with bimodal rainfall, the first maize crop was
harvested by October while cassawas still growing. The harvest of the main maize crop was
completed in August in the south, while it was ongoing in the rest of the MPZ for other cereal
crops (rice, millet and sorghum). The cumulative rainfall in the MPZ was below average in most
areas lading to below normal vegetation conditions.

Climatic indicators for the MPZ show a belaverage rainfall of 643 mm33%) with the highest
rainfall of over 1000 mm recorded in Equatorial Guinea (1454 mm, +10%), Sierra Leone (1414
mm, -19%) and Liberidl043 mm,-16%). The average temperature for the MPZ was recorded as
25.8C (+1C) with the coastal areas experiencing around 0.5°C temperature increase and the
central areas of the region experiencing increases of over 1.5°C as compared to the 15YA. The
northern parts of Nigeria experienced negative temperature departures, affecting 8.5% of the
region. The average potential solar radiation of the region was 1149 M3Bfo) indicating
positive increase over the 15YA. However, the resulting potential bioprassiction was below
average {17%), though more than 1000@M/m? in most of areas of the region except for the
coastal areas of the region were estimated. The cropped arable land fraction (CALF) was above
94% (+0%) in most areas of the region exceptefdreme northern parts of Nigeria which may

be attributed to conflicts. The maximum VCI (VCIx) map shows an average value of 0.94 covering
most of the region indicating favorable conditions for crop growth, and the cropping intensity
increased by 10% inchiting that the total cultivated crop area was at an abaverage level.
Moderate to severe drought was experienced throughout the region as also reflected in the
rainfall deficits. All in all, conditions were below average due to a rainfall deficit.
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Figure 21 West Africa MPZ: Agroclimatic and agronomic indicatajaly toOctober2021
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Note: For more information about the indicators, see Annex B.

2.3 North America

This reporting period covers the middle to late stages of spring wheat, which reached maturity in
August. Rice, soybean and maize entered the harvest period in September. Unfavorable crop
conditions occurred in the northern plains and prad;i with aboveaverage crop conditions
prevailing in other areas.

Agroclimatic conditions were dominated by warm, wet and sunny weather throughout the
region, with rainfall, temperature and RADPAR 17%, 0.6°C and 3% above average, respectively,
resulting n a potential biomass estimate that was 8% higher than the average. However, there
were largedifferences within this region.
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During this period, rainfall showed strong spatial and temporal differences across the region,
with rainfall in the northern plais and prairiebelow the average and rainfall in other areas
significantly above the average. Compared with the variation of rainfall, the temperature
fluctuated more, especially in the northern plains and prairies, where the temperature dropped
significartly at the end of August and then returned to significandligove average in mid
September.

The effects of the drought that occurred in the previous period in the northern plains and prairie
areas continued into the current period. The potential biomass wsignificantly below average,
mainly in the prairies. The spatial distribution of potential biomass that was below average
wasconsistent with the drought that occurred in the region, indicating the prolonged negative
impact of drought on crop conditioriThe prolonged effects of the drought resulted in a 2%
decrease in CALF compared to thgear average. Overall, the VCIx (0.86) indicated acceptable
crop conditions, though poor crop conditions were widely observed in the northern plains and
prairies. Area with aboveaverage potential biomass and high VCIx were mainly distributed in
the southeastern part of the North American region, including the Corn Belt, Southern Plains,
Lower Mississippi and major areas of the Southeast in the United States. Thendrafilization
intensity increased compared to the 5YA, with a cropping intensity of 103%, 2% higher than the
5YA, contributingo crop production improvement.

In summary, mixed crop conditions was assessed by CropWatch in North America, with crop
production tending to decline in north plains and prairies, resulting in lethan-average wheat
production. Aboveaverage production can be expected for maize, soybeans and rice

Figure 22North AmericaMPZ: Agroclimatic and agronomindicators,July toOctober 2021
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Note: For more information about the indicators, see Annex B.

2.4 South America

The reporting period covers the main growing periodatfeat and the planting of early maize
and rice. Part of the area is not left fallow during the dry winter months. The situation in South
America is regular to poor. The Central area wamidated by normal conditions, while for the
North of the MPZ in Brazil and West Argentinian agricultural aseagral indices reflected poor
conditions.

Spatial distribution of rainfall profiles showed five different patterns. A pattern with no
anomaliesrom July to midSeptember, and with negative anomalies since then to the enbeof
reporting period, was observed in the North of the MPZ, as well as in North Chaco in Argentina
(blue areas). A stable pattern with almost no anomalies (red areasphsesved in the Central

area, as well as in Subtropical highlands, West and Salgtst Pampas. A pattern with slight
negative anomalies during July and August and strong positive anomalies during October was
observed in South Brazil, Paraguay and Northd@etamia in Argentina (dark green). The rest of

the area including most of the Pampas, Uruguay and Brazilian southern border area were
dominatedby either a patterrwith almost no anomalies or a pattemith positive anomalies

since midSeptember to mieDdober.

Temperature profiles showed five homogeneous patterns located in a S¢attn gradient
(Figure 2.3c/d) All profiles showed variability between positive and negative anomalies with
smaller changes during July ath@ beginning of August. Areas Ioed more in the South,
including Argentina, Uruguay and South of Brazil (orange areas), showed low variation in
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anomalies during the reporting period, except for a strong positive anomaly at the end of
October. Red areas showed stronger anomalies (ne&°@Rand midOctober (near2<C). Blue
areas showed positive anomalies from nafidgust tothe beginning of Octobeareaching a peak

of near +4°C, followed by a strong negative anomah2&t at midOctober. Dark and light green
areas showed positive anonras since mieAugust, showing higher values tbe dark green
areas.

CALF index showed uncropped areas in North West Pampas, West Chaco and North Subtropical
Highlands in Argentina, and in some regions of the Northern Brazilian agricultural area. Strong
BIOMSS negative anomalies were observed in the North of Brazilian agricultural area. Argentine
Pampas, Chaco, South Mesopotamia, Paraguay and Uruguay were dominated by situations with
no anomalies or lower than 20% positive anomalies. Central and Southidragricultural area
showed in part slight positive anomalies and in part slight negative anomalies. Average cropping
intensity for the region was 133%, 7% above average. Double cropping practices were commonly
found in Brazil, including Southern BitaPiarana Basin and part of Mato Grosso and Mato Grosso

Du Sol.

Maximum VCI showed mostly poor conditions (lower than 0.8). North West Pampas and
Subtropical highlands in Argentina showed very poor conditions (lower than 0.5). Quite good
conditions in VCIx were observed in Paraguay, Uruguay, South Brazil and pauttofESst
Pampas.

Meteorological drought showed normal conditioimsmost of the region busevere to moderate
conditionsin North of Brazilian agricultural areas. Some areas located in North West Pampas,
West Subtropical Highlands and North MesopotamiArgentina, West Paraguay aitd border
areawith Brazil, showed moderate to severe wet conditions.

Figure 23 South America MPZAgroclimatic and agronomic indicatorgulyto October 2021
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Note: For more information about the indicators, see Annex B.

2.5 South and Southeast Asia

The South and Southeast Asia MPZ includes India, Bangladesh, Cambodia, Myanmar, Nepal,
Thailand, Laos and Vietnam. This reporting period covers the growth period of maize and the
growth and harvest period of summer rice and soybesinthe MPZ level, compead to the 15YA,

TEMP was 0.2°C higher and RADPAR was 2% above, which led to a 3% increase in BIOMSS,
though RAIN was 7% below. Meanwhile, CALF was 1% higher compared with the last 5YA,
reaching 97% and VCIx was 0.93. Raid&dltit conditions persistethefore early September in

central India and southerklyanmar. It affected the growth of summer crops in those regions.

The spatial distribution of rainfall profiles reveals that precipitation in 40.7% of this MPZ (mainly
in southern India, eastern IndiaaBgladesh, Myanmar, northern Thailand, Cambodia, Laos and
Vietnam) was slightly below the average from rlithe to early October, reaching abeve
average levels in mi@ctober. Other regions showed rainfall conditions with strong fluctuations
before October followed by aboveaverage rainfall in mictober. The spatial distribution of
temperature profiles reveals that temperature in 60.1% of this MRZslightly above average,
mainly in Southeast Asia, southern Bangladesh, eastern India and northern TriehdP
conditions in northern and northwestern India were fluctuating above or below the average
during the entire monitoring periodlhe prolonged dry weather conditions in central India, a
small area of northern India and southewyanmarhampered thegrowth of summer crops and
resulted in lower BIOMSS.

The BIOMSS departure map reveals that high values (above 20%) mainly occurred in
northwestern Indiaand aboveaverage values for the whole MPZ indicate generally favorable
crops conditions. The Maximum M&howed that high values (more than 0.8) mainly occurred in
Southeast Asia, Bangladesh, Nepal and eastern Mbd@Minimum VHI showed severe drought
conditions in eastern India, central India, central Myanmar, northern Thailand, Cambodia and
spread area of Vietnamwhich may have affected the growth of crops.

In summarygrops conditions in most of this MPZ are expected to be generally favarabdpt
for some pockets that were affected lsgvere drought.
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Figure 24 Southand Southeast Asia MPZ: Agroclimatic and agronomic indicatahsly to October 2021
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Note: For more information about the indicators, see Annex B.
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2.6 Western Europe

The monitoring period covered the vegetative and reproductive periods of the summer crops
and sowing of winter crops in the major production zone (MPZ) of Western Europe. Generally,
crop conditions were above average in most parts of the t&fasEuropean MPZ based on the
integration of agroclimatic and agronomic indicators (Figugg. 2.

CropWatchagroclimatic indicators show that the whole MPZ showed a significant increase in
RAIN (16% above average). Rainfall patterns can be characterized as follows: (13vevage
precipitation throughout the whole MPZ until early August; (2) precipitationelned around the
average in 67.9 percent of the MPZ areas (most parts of Spain, UK, northern Germany, Denmark,
North-west and northeast and central Italy, southern Mi@est and northern France, the Czech
Republic, soutiwestern Slovakia, eastern Austrimdawestern Hungary) from midugust to
late-October; (3) Precipitation was below average from #itjust to late October, with the
exception of late August, in 30.2% of the MPZ areas (peatern France and most part of
Germany); (4) precipitation in nibrern ltaly and northeastern Rhén&lpes in France was
significantly above average during the monitoring period, except betweerAumglist and early
September and in mithte October. Countries with the most severe precipitation departures
included HungaryRAIN-35%), Slovakia (RAIN3%), Spain (RAH%) and ltaly (RAIN%). Due

to persistent and significantly precipitation deficit, flowering and grain filling for the summer
crops in the countries with precipitation deficits mentioned above wesgatively impacted. The
persistent precipitation deficit in October may affect the sowing and germination of winter
wheat in those regions.

CropWatch agroclimatic indicators also show that both temperature (TEMRC) and sunshine
(RADPAR1%) for the MPAs a whole were below average. As shown in the spatial distribution
of rainfall profiles that 46.7 percent of the MPZ areas (most parts of France and central and
southern Germany) experienced coletban-usual conditions throughout the monitoring period,
except for lateAugust and earbpeptember; 27.6 percent of the MPZ areas (Spain, central and
south-eastern ltaly, the Czech Republic, soutbstern Slovakia, eastern Austria and western
Hungary) experienced temperatures hovering around average througheunonitoring period;

25.7 percent of the MPZ areas (UK, Denmark and northern Germany) experienced stzamer
usual conditions during the monitoring period, except for the period from late July to late August.
The spatial distribution of temperature giies indicates that the first warm spells swept across
the UK, Denmark and northern Germany in fdidy, and the second warm spells swept across
most of Europe in earl$eptember.

Due to adequate precipitation and overall suitable temperatures, the bgsm@ccumulation
potential was 5% above average. Significant BIOMSS depart@2@% @nd less) occurred in
Central France, northern and central Italy, scuwtbstern Germany, northern and eastern Spain.

In contrast, BIOMSS was above average (sometimes ergeed20% departure) over the
Western and nortkeastern France, southern UK, northern Germany and southern Spain. The
average maximum VCI for the MPZ reached 0.97. More than 90% of arable land was cropped,
which is the same as the recent fiyear averageMost uncropped arable land was concentrated

in Spain and southeastern Italy, with patchy distribution in Central France, Western Germany,
Western Austria, Northern and Central Italy. The VHI minimum map shows that Spain and Italy
were most affected by seve drought conditions that are consistent with the presence of
precipitation deficits in these two countries during the monitoring period. Cropping intensity
reached 118%, which was up by 10% compared to theyfaeaverage across the MPZ.

Generally, arp conditions were above average in most parts of this MP@p yields in some
countries need do be paid attention to due to persistent and significantly precipitation deficits in
the second half of the monitoring period
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Figure 25 Western Europe MPZ: Agroclimatic and agronomic indicatdigy to Octobe2021
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Note: For more information about the indicators, sé@nex B

2.7 Central Europe to Western Russia

The monitoring period covered the harvest period of summer ceomb thesowing period of
winter crops. In general, thagroclimatidndicators in this MPZ werelose to average, including
11% lower precipitation, temperature near average and 3.8% higher photosynthetic active
radiation.

According to the spatial distribution map of rainfall departure, the spatial and temporal
differences of accumulategrecipitation in different regions within this MPZ were considerable,
and the rainfall in most areas was below the average from July to October. The specific spatial
and temporal distribution characteristics were as follows.

(2) In early July and midlugust, 3.1% of the regionseceived aboveaverage precipitation and
reached the highest positivdeparturelevel of 97mm. These regions were mainly located in the
eastern, central and southern parts |ifPZ. This included the southeastern and central regions
of Rissia, eastern and southern Ukraine, Moldova and eastern Rom@)ien late August and
mid-September, 34.6% olfe regionsreceived aboveaverage precipitation. These regions were
mainly distributed in the northern Ukraine, northwestern Russia, southeiarBs, Poland and
Romania. (3) During the completely monitoring  period, 34.3% tlo¢
regionsthe precipitationremained at the average level, mainly in the eastern part of Russia.

The temperature departure distribution map shows that the temperatureesstrongly within
MPZ. The specific spatial and temporal distribution characteristics were as follows.
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(1) In late July, temperatures were below averag®in5% of the MPZ in the northeast. (2) In
August, temperatures were above average in 66%, mainlhersouthern Romania, eastern
Ukraine and Russia. (3) Temperatures were well below average frorsepigmber to early
October,in 7.5% of the MPZ, located in southeastern Russia, where temperatures dropped to
21°C below zero-21°C). However, by that tire, most crops had reached maturity.

CropWatch monitoring results show that potential biomasMipZwas5% below the average of

the last 5 yearsPotential cumulative biomasgasbelow 20% in eastern Russia, western Ukraine,
western Moldova, most of Romanand a small part of Hungary. Western Russia, most of Belarus
and parts of western Polanglere below 10%. The areas with high potential biomass are mainly
located in central and small parts of southern Russiathadentral Ukraine.

During this monitorig period, most of the arable land in MPZ was cultivated, with a CALF value
of 96% (slightly higher than 1%)e uncultivated arable land mainly distributed in the
southeast.The replanting index was 5% above averdge VCIx showed a significant spatial
variation, with an average value of 0.87. The regions below 0.8 were mainly in the Hungary and
small parts of northwestern and southern Romania. The minimum healthy vegetation index is
similar to the distribution of the best vegetation condition, with sevelrought areas mainly in

the southeast and small parts of the central and eastern Ukraine, Hungary, and southern
Romania. Overall, CropWatch agroclimatic and agronomic indicators indicate that crop growth
was expected to bbelowaverage during this motaring period

Figure 26 Central Europe to Western RusdidPZ: Agroclimatic and agronomic indicators, July to October 2021

_— e ~7 o
e £

Percent of the area(%) §

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm)

et _ & ~7 P
~ji
¥

— P
I 2 0%

i = - o

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from averagé)(

= Cropped
=8 Uncropped

e.Biomass accumulation potential departure f. Cropped arable land



Chapter2| 29

- Severe Droughig
- Moderate Drought
- Minor Drought
- No Drought

h. VHI minimum

i. VHI minimum

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

3.1 Overview

Chapter 1 has focused on large climate anomalies that sometimes reach theconéirents and beyond.

The present section offers a closer look at individual countries, including the 42 countries that together
produce and commercialize 80 percent of maize, rice, wheat, and soybean. As evidenced by the data in
this section, even counés of minor agricultural or geopolitical relevance are exposed to extreme
conditions and deserve mentioning, particularly when they logically fit into larger patterns.

Introduction

The global agrelimatic patterns that emerge at the MRU level (chapter 1) are reflected with greater

spatial detail at the national and sypl G A2y f | RYAYAAUGNI GAQPS t S@Sta RSa
O2dzy i NASa¢é¢3x AyOf dzRAy3 YI 2 2aNlalLtieBbiedrOfia gpgcifit ahRkdetdilEd.J2 NI A y
narrative in the later sections of this chapter, while China is covered in Chapter-dagofal units and

national agre ecological zones receive due attention in this chapter as well.

In many cases, thetsations listed below are also mentioned in the section on disasters (chapter 5.2)
although extreme events tend to be limited spatially, so that the statistical abnormality is not necessarily
reflected in the climate statistics that include larger areas. aitempts are normally made, in this
chapter, to identify global patterns that were already covered in Chapter 1. The focus is on 166 individual
countries and sometimes their subdivisions for the largest ones. Some of them are relatively minor
agriculturd 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.

Overview of weather conditions in major agricultural exporting countries

The curent section provides a short overview of prevailing conditions among the major exporters of
maize, rice, wheat and soybeans, conventionally taken as the countries that export at least one million
tonnes of the covered commodities. There are only 20 coustti@at 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 three crops.

Maize Maize expors are dominated by just 4 countries: USA, Brazil, Argentina and the Ukraine. Together,
they supply almost 90% of the maize being traded internationally. During this monitoring period, maize
planting had started in late September in southern Brazil. Camditivere generally on the dry side, due

to the continuing La & conditions, which may further constrain production in southern Brazil and
Argentina. In the USA, the largest exporter, conditions were generally favorable. During the previous
monitoring peiod, conditions were reported to be on the dry side for the northern parts of lowa.
However, they returned to normal in August. Combined with the favorable conditions in the key maize
producing states, high production levels can be expected for the U®Aathéf conditions for maize
production were also favorable in the Ukraine, where record yields have been forecasted as well.
Conditions in West Africa were less favorable, as rain was about 30% below average. Rain was normal in
Ethiopia. In China, moistur&as abundant and parts of the North China Plain experienced flooding
conditions. Harvest was also hampeiiacparts of areay rains that lasted well into October.

Rice Four out of the 5 top rice exporting countries are located in South and Southdast#sa supplies
about 1/3 of the rice that is internationally traded, followed by Thailand with 1/5. The USA, number 3,
supplies less than 10%. Vietnam contributes about 7% and Pakistan close to 6%. The southern rice
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producing regions of the USA had eaed plenty of rainfall, whereas California, the second most
important production region, was affected by an extreme drought. Weather conditions in Southeast Asia,
with a combined market share of slightly more than 25%, were close to hormal. In Chénlaemiefitted

from normal to above normal rainfall. In South Asia, conditions were also favorable for rice production
and Indian farmers harvested a record setting rice crop.

Wheat Conditions for wheat production in Argentina and Brazil were generalbrdéle, although some
regions within those two countries had been affected by drought conditions. Especially in Parana (Brazil)
conditions were not so favorable due to drier than normal weather and frosts in July and August. Wheat
production in the northem and western states of the USA and in the Canadian Prairies was negatively
affected by extreme heat and drought conditions. Conditions for wheat were generally favorable for most
of Europe and the Ukraine. They were less favorable in the Urals and \éggm rof Russia and
neighboring Kazakhstan, causing a drop in production as compared to last year. Conditions for spring
wheat in China were generally favorable. Similarly, wheat in Australia also benefitted from good rainfall.

Soybean Similar to maizethe soybean market is dominated by few countries: Brazil, the USA and
Argentina account for more than 80% of total production. Brazil's share is more than half of the soybean
traded on the international market, followed by the USA (30%), Argentina (5%agRg (4%) and
Canada (3%). Soybean planting for the 2021/22 season started in October in Brazil. Dry weather in the
first half of October provided good conditions for sowing. Subsequent heavy rains in late October helped
with germination and crop estakliment. Weather conditions in most of the soybean producing region

of the USA were favorable and high yields can be expected.

Weather anomalies and biomass production potential changes
(1) Rainfall

Rainfall anomalies depict the average departureraihfall from the 15YA. The map shows average
rainfall departures for the 4nonth period. They do not show short term water deficits. Nevertheless,
they indicate where rainfall was generally favorable or not for crop production.
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Figure 3.1 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of July to October 2021 total
relative to the 20062020 average (15YA), in percexge

Heavy rains in late October brought a welcome relief for the West CodisedSA. On average, rainfall

was above average for most of the USA, although crop production in the West, Northwest and Northern
Plains, as well as in the Canadian Prairies had been severely impacted by the drought conditions in July
and August. In SoutAmerica, wheat was the main crop that was grown in the Pampas of Argentina and
southern Brazil. Irparts of Argentina, conditions werdavorable, whereasnost of Brazil had been
impacted by drought conditions. In South Africa, the CapeviRce received normal to above normal
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rainfall, whereas most of the other regions of the continent received below average rainfall. InaNdst

East Africa, rainfall was more than 30% below average. Western and northern Europe received above
average rairdll, whereas it was below average in Hungary and parts of Romania. Summer is generally a
dry period for the countries bordering the eastern Mediterranean basin. Nevertheless, rainfall was below
average in that region. Dry conditions were also recordediri@k, Iran, Afghanistan, Central Asia, the
Volga and southern Ural region of Russia. In neighboring Kazakhstan, rainfall was near average. But it
could not compensate for the rainfall deficit that had been recorded during the previous monitoring
period. Ranfall in India was mixed, but conditions were generally favorable for rice production. In
Southeast Asia, as well as China, rice also benefitted from an ample supply of moisture. Rainfall in the
North China Plain was above average. Rains lasted untib@ctoegatively impacting the harvest season

of the maize cro@and subsequent sowing of the winter wheat crop. Conditions were favorable for wheat
production in Australia due to average to above average rainfall.

(2) Temperature anomalies

Average and warmer than average temperatures were recorded for all regions south of the equator,
except for the southern tip of Africén the USA and Canada, temperatures were above average average,
except for Arizona, and the Southeast. The Midwest amel Canadian Prairies experienced above
average temperatures. Westafrica also experienced warmer than usual temperat@esler
temperatures occurred in regions with above average rainfall, such as Western Europe, Mongolia and the
north of China. A severeold spell in late September caused below average temperatures in Kazakhstan
and the southern UralApart from the aforementioned regions, temperatures where mostly near average

in most of Asia. In the import winter crop production regions of Australimjperatures were near
average.
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Figure 32 National and subnational temperature anomaga(as indicated by theMEindicator) ofJuly to Octobe2021
average relative to the 2002020 average (15YA), in C

(3) RADPAR anomalies
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Figure 3.3 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of July to O2tftier
total relative to the 20062020 average (15YA), in percentage

Similar to the temperatures, solar radiation was predominantly above average in most regions south of
the equator. ZimbabweMozambique as well asNVesternand SoutheasterrAustralia are the notable
exceptions. In California and Washington State in the USA, which were plagued by wild fires and smog,
radiation levels were more than 1% below averafjege Northeast of the USA experienced solar radiation
levelsthat were more than 3% below average. For the other regions in Central and North America, solar
radiation was around or above average.l@aadiation was below average France, Germany and
Poland For the other European countries, it was around or abaverage. Most of Eastern Europe and
Russia experienced above average solar radiation. Ethiopia, Oman, Iran, Georgia, {Barigetc Plain,
Mongolia and rost of China, except the south, experienced below average solar radi&ttar. radiation

was in gneral more than 3% above the 15YA in southern India and the rice producing countries in
Southeast Asia.

(4) Biomass accumulatio potential

The map depicting potential biomass production shows more variability than the other three maps. It
shows mostly negative departures for most of South America, except some provinces in Argentina at the
foothill of the Andes and for the heartf the Amazon basin. A positive departure is also shown for the
USA. Below average production is estimated for the Canadian Prairies, mostly due to the drought
conditions. A strong negative departure is also shown for most of West, North and East AficateSs

for Central Africa and Ethiopia hovered around the average. Average to above average production was
estimated for western Europe. In Russia, the conditions were highly variable. For Turkey, Irak, Central
Asia and Afghanistan a strong negative dépa was estimated. In India, conditions were mixed,
although generally positive. Average conditions to a strong positive departure was estimated for all of
China and Australia. In Southeast Asia, conditions were generally on average.
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Figure 34 National and subnational bimass production potential anomaly (as indicated by the BIOMSS indicator) of
July to October2021 total relative to the 20062020 average (15YA), in percentage

Table 31 July October2021agro-climatic and Agronomic indicators by country, current value and departure from

average.

I AXE AYIFGAO AYRA 'ANRY2YAO AYRA

I 2R | 2dzy G N 5 SLJ NI dzNB6 FaN@&nYe imp 5 S LI NI dzNB  ENMEB ¥ / dzNN

w! lofs ¢ 9 atc . t! wé . L h ad{x /' [ C & /L o&: £/ L
AFG Afghanistan -38 -0.1 1 -17 3 9 0.23
AGO Angola -15 0.2 0 -6 11 11 0.84
ARG Argentina -11 0.5 5 -6 -5 3 0.74
AUS Australia 16 -0.1 -1 9 5 3 0.85
BGD Bangladesh -8 0.2 0 0 2 1 0.94
BLR Belarus -8 -0.1 3 -5 0 -1 0.89
BRA Brazil -27 0.8 3 -16 -2 7 0.81
KHM Cambodia -8 1.2 1 -5 -3 3 0.84
CAN Canada 21 -0.7 -4 8 0 13 0.99
CHN China -60 0.5 0 -25 3 17 0.71
EGY Egypt -5 -0.2 -2 -3 1 1 0.95
ETH Ethiopia 15 -0.6 -1 6 1 11 1.00
FRA France 2 0.6 1 7 0 2 0.95
DEU Germany -35 -0.2 3 -17 0 20 0.73
HUN Hungary 20 0.2 2 12 0 -1 0.95
IND India -11 0.1 1 5 1 10 0.91
IDN Indonesia 21 0.1 -1 2 -6 3 0.45
IRN Iran -6 0.0 -1 -5 -5 4 0.71
ITA Italy 21 -0.3 1 8 -26 -1 0.64
KAZ Kazakhstan -34 0.1 0 -13 -11 1 0.72
KEN Kenya 24 -0.2 1 -1 -11 -1 0.73
MEX Mexico 6 0.1 1 2 1 -7 0.90
MNG Mongolia 33 -0.1 4 12 1 0 0.93
MAR Morocco -56 0.2 3 -27 -9 1 0.58
MOZ  Mozambique 1 0.1 3 1 2 -3 0.92
MMR Myanmar -13 0.6 7 -2 1 -6 0.94
NGA Nigeria 36 -0.6 -4 12 2 2 1.02
PAK Pakistan 7 -0.3 -2 6 3 0 0.87
PHL Philippines -32 0.7 5 -15 0 -6 0.91
POL Poland -35 0.3 2 4 1 13 0.70
ROU Romania -5 0.4 7 1 0 1 0.96
RUS Russia 4 -0.2 -3 0 0 4 0.94
ZAF South Africa -38 -0.5 3 -18 1 15 0.84
LKA Sri_Lanka -6 0.0 3 -1 0 -1 0.87
THA Thailand 11 0.2 5 4 0 -8 0.95
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TUR Turkey -20 -0.6 0 -14 -16 3 0.63
UKR Ukraine -15 -0.6 4 -4 4 19 0.95
GBR United Kingdom 22 0.4 2 11 -2 1 0.87
USA  United States -48 0.2 1 -27 -11 2 0.73
uzB Uzbekistan 3 0.2 5 2 1 2 0.95
VNM Vietnam -15 -0.7 2 3 22 0 0.91
ZMB Zambia -35 0.2 -1 9 11 0 0.81

3.2 Country analysis

This section presents CropWatahalyses for each of 42 key countries (China is addressed in Chapter 4).
The maps refer to crop growing areas only and include several graphs: (a) Phenology of major crops; (b)
Crop condition development based on NDVI over crop areas at national scalpariog the July -
October2020 period to the previous season and the fjpgar average (5YA) and maximum; (¢) Maximum

VCI (over arable land) fduly- October2020 by pixel; (d) Spatial NDVI patterns ugduéy- October2020
according to local croppingatterns 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&flage over crop areas for
different regions within the country, again comparing thely- October2020 period to the previous
season and the fivgear average (5YA) and maximum.

Refer to Annexes A for additional information about indicator values by topu@ountry agricultural
profiles are posted omww.cropwatch.cnor cloud.cropwatch.cn

Figures 3.5 3.45 are Crop condition for individual countries (JAFG] Afghanigi@aMB] Zambia) including
sub-national regions duringuly¢ October2021.


http://www.cropwatch.com.cn/
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AFGAGOARGAUS BGDLERRBRA CAN DEU EGY ETH FRAIGBIRN IND IRNTAKAZKEN KGZ KHMKAMARMEX MMRMNGMOZNGA PAK
PHL POL RARUSTHA TUR UKR USA UZB VNNZKAF-

[AFG] Afghanistan

Wheat, maize andice are the main cereals that are grown in Afghanistan. The sowing of spring
starts in March and April and harvest is in August and September. Maize sowing starts in M
harvest is in August. Likewise, rice sowing starts in May/June and harvesdctober/November.

The agreclimatic condition showed that RAIN decreased by 38%, and TEMP and RADPAR were
the average level. The decrease in rainfall resulted in significantly lower biori&86)( The croppet
arable land fraction (CALF) ieased by 3%. VCIx was low, it reached only 0.23. It is worth noting
the rainfall was very low in northern Afghanistan. The hardest hit provinces were Badghis Provin
Faryab Province. But drought conditions were observed for the other regiomslas

According to the spatial distribution of NDVI profiles, the overall crop growth in Afghanistan was
the average level. The growth of crops in 58.4% of the crop land area was lower than the avera
and mainly distributed in northern Afghastan, which may be related to the decrease of rainf
Additionally, about 37.4% of total cropped areas were near average, mainly distributed in sol
Afghanistan, and only 4.3% of the total cropped areas were positive during the entire monitoriod. [
The VCIx diagram represents the same conditions.

During the monitoring period, Afghanistan has suffered a severe drought, and the prospect fo
production is far below normal. Its effects were exacerbated by the war and the change i
Governmat, resulting in a shortage of food supply. According to relevant reports, more than h
Afghans are experiencing a food crisis.

Regional analysis

CropWatch subdivides Afghanistan into four zones based on cropping systems, climatic zon
topograply. They are described below as Dry region, Central region with sparse vegetation, Mix
farming and irrigated cultivation region, and Mixed dry farming and grazing region.

The RAIN in the Central region with sparse vegetation was 17-88%). The TEM®as 15°C, and the
RADPAR was 1469 MJ/m2, at an average level. According to théoaHedIcrop condition developmer
graph, the NDVI was slightly lower than the average level between July and October. BIOMSS d¢
by 15%, CALF had increased by 7%\éRigk was 0.38.

The Dry region recorded 22 mm of rainfall (RALRP6), TEMP was higher than average at 21.5C,
RADPAR was 1484 MJ/m2. According to the N@séd development graph, crop conditions were lov
than the fiveyear average in the monitorirgeriod. CALF in this region was only 4% and VCIx was 0

In the Mixed dry farming and irrigated cultivation region, the following indicator values were obse
RAIN 41 mm-41%); TEMP 17.5Q0(1C); RADPAR 1446 MJ/m2 (+2%). BIOMSS was 153 g DV
26%) and CALF was 2% above average. According to thebl§®dl crop condition development grap
NDVI was lower than the average level and VCIx was 0.32.

The Mixed dry farming and grazing region recorded 1 mm of rainfall (RA%). TEMP was 20.1€C
0.2°0Q and RADPAR was 1478 MJ/m2, at an average level. CALF was 13% above the 5YA. VCI
and BIOMSS decreased by 23%. According to the crop condition development graph, the NDVI w
lower than the 5YA throughout the monitoring period.
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(central_Sparse_Veg Regideft) and Mixed_Farming_Graze Region (right))
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(i) Crop condition development graph based on NDVI (Mixed_Dry_lIrrigated Region (left) and Dry (right))

Table32! FIAKI YyA&lLl Yy Q&

I 3 NB Of FAGYAF 20yAlE  ANGSRIAACE Via2oNBAO daNsNISayeiio a S a2y Qa

15YAJuly¢ October2021

RAIN TEMP RADPAR BIOMSS
Region Current Departure Current Departure Current Departure Current Departure
(mm) (%) (T) (T (MJ/m2) (%) (gDM/m?) (%)
Central region with 17 38 15 0 1469 1 133 15
sparse vegetation
Dry region 22 -10 21.5 0 1484 0 113 1
Mixed dry farming and
irrigated cultivation 41 -41 17.5 -0.1 1446 2 153 -26
region
Mixed dry farming and 1 92 20.1 0.2 1478 0 47 23
grazing region
Table33! FAKI yAadl yQa | 3 NB-yatoNahréyionsPRNDB 7 aNBE Sbazy@a O f dzSa
5YAJuly¢ October2021
Cropped arable land fraction Cropping intensity Maximum VCI
Region Current Departure Current Departure Current
(%) (%) (%) (%)

Central region with sparse vegetation 7 7 106 1 0.38

Dry region 4 0 i i 0.2

Mixed dry farnflmg ar!d irrigated 1 2 115 8 0.32

cultivation region
Mixed dryfarming and grazing region 0 13 113 10 0.09

Iy R
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AFGAGOARGAUS BGDLEIRBRA CAN DEU EGY ETH FRAIGIBI®N IND IRNTAKAZKEN KGZ KHMKAMARMEX MMRMNGMOZNGA PAK PHI
POL ROBUSTHA TUR UKR USA UZB VNNZEAF-

[AGO] Angola

The current monitoring period covers the growing and harvesting stages of rainfed wheat i
provinces of Bengela, Kuanza Sul, Luanda, Bengo and Kuanza Norte. The planting of maize and |
in late September and it is expected to last until latev®lober. Estimated biomass dropped by 6%, (
to belowaverage rainfall by (RAHM5%). The temperature increased by 0.2°C, while the radiation
near the average of the past fifteen years. The NDVI development graph indicates that nationwid
conditions were near the average of the past five years from July to September, deteriorating ir
October till the end of the monitoring period, when the harvesting period of wheat was completed.

At the country level, the overall VCIx was acceptable, wittalae of 0.84. According to its spati
distribution, the best VCIx values were recorded in the province of Cuando Cubango, Benguela,
Sul and Bengo. The VCIx spatial distribution was generally consistent with those of NDVI, accordir
NDVI deartures, in almost 46.9% of the arable land in these regions. The crop conditions
favourable from mieJuly (when wheat started to develop) till late September.

Regional Analysis

Considering the cropping systems, climate zones and topographic caorslif@ropWatch has divide
Angola into five agroecological zones (AEZs): the Arid zone, Central Plateau, Humid zoadd Seme
and Subhumid zone.

In the Arid Zone, the agroclimatic indicators reveal that rainfall decreased significantly (F8H)\
Meanwhile, temperature and radiation increased by 0.5°C and 1% respectively. The potential biom
this region decreased by 15% compared to they&&r average. In the region, crop conditions we
favourable during almost the entire monitoring periodxcept for late October. Both the croppir
intensity and CALF are higher than 5YA (111% and 34%, respectively), the maximum VCI in the
was 0.76. Crop conditions were close to the average.

With crop conditions below the average of the past fjsgars, the rainfall in the Central Plateau regi
decreased by 20%. The temperature recorded an increase of 0.1°C while radiation decreased b
1%. Following these conditions, the potential biomass production decreased by 6%. The significa
in the total rainfall may have led to a decrease in CALB%). But the cropping intensity increased
22%, indicating that the annual crop area was above average. The maximum VCI for this region w
Crop conditions in this region were negative.

With both rainfall and temperature decreasing (RAMN% and TEMF0.3°C), and radiation increasin
(RADPAR +3%), the Humid zone registered a drop in the potential biomass (Bi@#)S$owever, the
agroclimatic indicators had less impact on crop conditionsthasNDVI development graph reveale
mixed crop conditions during the entire monitoring period. In this region, CALF was about the ave
the past five years and he recorded VCIx was 0.92, indicating positive crop conditions during the
period. e cropping intensity increased by 24%, indicating that the annual crop area was above av

Although the Semarid zone recorded an increase in rainfall (RAIN +1%) and radiation (RADPAR +:
potential biomass production in this region had decreabgd8%. The crop conditions developme
graph based on NDVI reveals generally abmwerage crop conditions during the entire monitoril
period. The cropping intensity in this region increased in 4% while CALF increased by 39%. ~
observed in thisegion was of 0.89.

In the Sukhumid zone, rainfall decreased by 17%. Both temperature and radiation increased by
and 1%, respectively. The potential biomass production decreased by 5%. The NDVI developme
shows that crop conditions were gendlyabelow the average of the past five years during almost
entire monitoring period. With an increase of 1% in CALF, the Cropping Intensity had increased |
The maximum VCI observed in this region was 0.81.
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In general, based on the agroclimaticdaamgronomic indicator herein reported, the crop condition in t
Central Plateau, Arid and Subhumid zones were less favoraieile crop conditions of Serairid zone
and Sukhumid zone were favourable for the growjof wheat.

Figure 36 Angola's crop conditionjJuly¢ October2021
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