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Bulletin overview and reporting period

ThisCropWatchbulletin presentsa globaloverviewof crop stageand conditionbetweenJulyand
October 2020, a period referred to in this bulletin as the JASQJuly August Septemberand
Octobe)) periodor justthe & NB LI2L SN FRED@iEtin is the 119™ 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 hierarchicalpproach.

In parallelto anincreasingspatialprecisionof the analysesjndicatorsbecomemore focusedon
agricultureasthe analysezoomin to smallerspatialunits. CropWatchusestwo setsof indicators:
(i) agroclimaticindicators RAIN,TEMPRADPARynd 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 VClixand 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 terms asa 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.com.cn

CropWatchanalysisandindicators

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

Thisbulletin is organizedasfollows:

Chapter Spatialcoverage Keyindicators

Chapterl World, usingMappingand ReportingUnits (MRU), RAINTEMPRADPARBIOMSS
65 large,agro-ecologicallyhomogeneousinits
coveringthe globe

Chapter2 Major ProductionZonegMPZ) sixregionsthat Asabove,plusCALFYClxandVHIn
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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Regularupdatesand online resources

Thebulletinisreleasedquarterlyin both Englishand ChineseE-mail cropwatch@radi.ac.cro
signup for the mailinglist or visit CropWatchonline at www.cropwatch.com.cn
http://cloud.cropwatch.com.cn/
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Executive summary

The current CropWatch bulletin describes wenlitle crop condition and food production as appraised
by data up to the end of October 2020. It is prepared by an international team coordinated by the
Aerospace Information Research Institute, Chinese Acadér8giences.

Special attention is paid to the major producers of maize, rice, wheat and soybean throughout the
bulletin. The assessment is based mainly on remotely sensed data. It covers prevailing weather conditions,
including extreme factors, at diffen¢ spatial scales, starting with global patterns in Chapter 1. Chapter 2
focuses on agralimatic and agronomic conditions in major production zones in all continents. Chapter 3
covers the major agricultural countries that, together, make up at least 80gtoduction and exports.

Each is the object of a detailed analysis. Chapter 3 constitutes the bulk of the Bulletin. Chapter 4 zooms
Ayid2 [/ KAYlFI® ¢KS odA f SGAYy |faz2 LINBaSyda GKAa &SI NI
countries and reviewthe first production estimation in chapter 5.

This report for the period from July to October 2020 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, maize, rice and soybean) started in August and was mostly finished by the end of October.
In the southern hemisphere, wheat is the only major crop that was grown during this monitoring period.

It reaches maturity in October (Southern BraziljroNovember and December (Argentina, South Africa

and Australia).

So far, the outbreak of COVID has had limited impact on the production of the major crops. As this,
and other reports, show, production levels of the major staple crops, such as magewheat and
soybean remained high and also benefitted from generally favorable weather conditions. However,
disruptions in the domestic food supply chains, price hikes, loss of remittances and income have mostly
hurt the people who were already poorefdre the pandemic outbreak covered the entire globe, 690
million people were already chronically and 135 million were acutely food insecure. The U.N. World Food
Programme has warned that an additional 130 million could face acute food insecurity leyndhef

2020.

Another plague, the outbreak of desert locusts in East Africa, Middle East and southwest Asia is still not
under control either. According to the FAO, the situation remains alarming in Ethiopia, Kenya and Somalia,
a region where millions of mple already face acute food insecurity.

Agro-climatic conditions

According to the analyses presented in Chapters 1 and 3.1, prevailing climate conditions during the
current 2020 JASO reporting period were close to normal for cropland. Average tempstatainfall

and photosynthetically active solar radiation stayed close to the/elds average. No prolonged heat
wave in any of the major production countries was observed during this period.

At the global scale, the series of record or close to recagti kemperatures continued throughout this
monitoring period: July and August ranked as 2nd, September as 1st and October as the 4th warmest
respective months irpast 141 years. For the months from January to October, this was the second
warmest period orrecord. The temperature departure was +1.0°C above the 20th century average.

Overall, the prospects for crop production were quite favorable, mainly because no prolonged, large scale
droughts were observed. In many regions, the crops benefitted fronatimve average rainfall that had
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been recorded for the previous monitoring period. The stored soil moisture helped sustain crop growth,
even when precipitation was below average. Below average rainfall was recorded for Central and South
America {14%) and WNrth America {11%), mainly in the Western USA. Conditions were drier than usual

in Europe as welt§%). Above average rainfall was recorded for Central Asia (+20%) and East Asia (+19%).
The latter started this monitoring period under drought conditiobgt a series of typhoons and tropical
depression brought large amounts of rainfall to that region. Conditions turned back to normal in Oceania
as well, where rainfall was 8% above average.

The following is a summary of the conditions in the key produaggions:

¥ North America: Production conditions were generally favorable for maize and soybean. Harvest
benefitted from slightly drier than usual conditions. US maize (+2%), rice (+2%) and soybean (+2%)
production is estimated to increase. A reduction by@is expected for wheat. In Canada, soybean
production remained at the same level as last year, whereas wheat increased by +5%.

¥ South America: Wheat production in Brazil was favorable (+3%), but Argentina suffered from
drought conditions {L6%). A delayn the onset of the summer rains delayed sowing of maize and
soybean in Brazil. La Nifia may cause further rainfall deficits in Brazil and Argentina in the coming months.

¥ Europe: Rainfall was generally on the dry side. Production of summer crops gvely sielow
normal.

¥ Africa: Abundant rainfall benefitted the crops in the Horn of Africa and West Africa. Wheat in
South Africa also benefitted from favorable weather conditions

¥ Eastern Europe to the Ural: Romania, the northern Caucasus and VolgasrefjRRussia, as well
as the Ukraine suffered from a rainfall deficit which caused reduced yields of the summer crops.

¥ Siberia and Kazakhstan: benefited from above average rainfall and above average wheat yields
were harvested in that region.

¥ China: Itgenerally benefitted from abundant rainfall and production slightly increased over last
year's levels: Maize production is estimated to increase by 0.8%, wheat by 2,9% and soybean by 0.9%.
Rice production remained stableD(2%), despite of the heavy flds in the Yangtze river basin in early
summer. The nortleast was hit by 3 typhoons, causing wind damage and local floods affecting about 1
million ha of maize.

¥ South Asia: India, as well as Pakistan benefitted from favorable monsoon rains and rice
production increased by more than 6% in both countries. Bangladesh, on the other hand, experienced
severe floods and production is expected to decrease by 6%.

¥ SouthEast Asia: This region recovered from the drought conditions. Several typhoons, most of
them hitting the area just after harvest of the main rice crops, brought plenty of rainfall to the region.
Production is estimated at average levels.

¥ Australia: Especially the soudast recovered from last year's severe drought and a sharp
increase by 8.57 rtion tons (+44.3%) from 2019 is estimated for wheat.

In 2020, global maize production is expected to be at 1.070 billion tons, an increase of 1.4% or equivalent
to 15.15 million tons; global rice production is expected to be 760 million tons at an iBcoé&s9% or

an increase of 6.80 million tons; global wheat production is 738 million tons, an 3.1% increase of 21.98
million tons; global soybean production is expected to be 323 million tons, a slight decrease of 0.2%. In
2020, the global production ohe major cereals and oil crops will be generally stable.



Chapter 1. Global agroclimatic patterns

Chapterl describeghe CropWatchAgroclimaticindicators(CWAIs)yainfall (RAIN) temperature (TEMP),
and radiation (RADPARglongwith the agronomicindicator for potential biomass(BIOMSShh sixty-five
globalMonitoring and ReportingUnits (MRU).RAIN,TEMP RADPARNd BIOMS&re comparedto their
averagevaluefor the sameperiod over the last fifteen years(calledthe & | @ S NIndic&t@r valdesfor
all MRUsare includedin AnnexA table A.1.Formore information aboutthe MRUsand indicators,please
seeAnnexB andonline CropWatchresourcesat www.cropwatch.com.cn

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

This bulletin describes environmental and crop conditions for the period from July 2020 to C20atker

W {hX NBFTSNNBR (2 la AGaNBLR2NIAY3I LISNA2Ré¢d LYy GKAA
yAlaeg o6aw! v gKAOK O2@0SN) GKS 3t 206Sx o6dzi /2! La | NB
only inside each MRU. For instance,in8 & { F K NI (G2 ! F3IKlIy RS&aSNI¢ aw! =
cropped areas are considered. MRUs are listed in Annex B and serve the purpose of identifying global
climatic patterns. Refer to Annex A for definitions and to table A.1 for 2020 JASO nwalags of

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

Wealso 8NBada G(GKIdG GKS NBFSNBYOS LISNA2RXE NBFSENBR (2
period from 2005 to 2019. Although departures from the 2@UA.9 are not anomalies (which, strictly,

NEFSNI G2 I ay2NXNIf LISNR 2R that efninadogy. Bhé spétlicoréasod gy y S S N.
CropWatch refers to the most recent 15 years is our focus on agriculture, as already mentioned in the
previous paragraph. 15 years is deemed an acceptable compromise between climatological significance

and agricultiral significance: agriculture responds much faster to persistent climate variability than 30
8SINESX oKAOK Aad | FdzZf 3ISYSNIriA2yd C2NJ GoA2f 23AO0I f
adopt an even shorter reference period of 5 years (R6152019) but the BIOMSS indicator is
nevertheless compared against the longer 15YA (fiftgear 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 recehyears (e.g. 2008 or 2041B) were below the trend.

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

Considering the size of the areas covered in this section, even small departures may have dramatic
effects on vegetation and agriculture due to the witlzione spatial variability of weather. It is important

to note that we have adopted a new calculation procedure of the biomass production potential in the
August 2019 bulletin. The new approach includes sunshine (RADPAR), TEMP and RAIN. Readers are
referred to the August 2019 bulletin for details.

1.2 Global overview

At the global scale, the series of record or closeecord high temperatures continued throughout this
monitoring period: July and August ranked as 2nd, September as 1st and October as the 4th warmest
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respective months in recent history, according to AMQ which bases its analyses on a global data set
spanning 141 years. For the months from January to October, this was the second warmest period on
record. The temperature departure was +1.0°C above the 20th century average.

For most crops, warmer tempatures tend to shorten the growth period, especially the grain filling
phase. This means that the crops mature earlier and that the plants have fewer days to absorb solar
radiation for photosynthesis. This in turn causes a yield reduction. Extreme higletature events can
reduce pollination in maize or cause terminal heat stress in wheat and lead to crop failures. The critical
air high temperature threshold for crop growth is 35°C. The exact thresholds depend on water supply and
relative humidity. The pint canopy is usually a few degrees cooler than the air, due to transpiration.
Water stress causes closure of the stomata, reduces evaporative cooling and increases leaf temperature.
Climate change not only increases the temperatures, it also causesfrequent droughts that tend to

last longer. Plants cannot stay cool due to a lack of water for transpiration and suffer even more from
high temperatures. Hence, warmer temperatures in combination with droughts, which are fueled by
climate change as well,ilvgreatly increase the likelihood of crop failures and agricultural production will
become more volatile.

CropWatch calculates the temperatures over cropland only. Averaged over all cropland, temperatures
were the same as the ifear average (15YA) fanis period ranging from July to October, 2020. Rain
dropped to below average-1%) and photosynthetically active radiation (RADPARRIO%. Due to a
reduction in solar radiation and rainfall, the estimated biomass (BIOMSS) dropped to below average
levek as well{3%).

Overall, the prospects for crop production were quite favorable, mainly because no prolonged, large scale
droughts were observed. In many regions, the crops benefitted from the aheermge rainfall that had

been recorded for the previ@imonitoring period. The stored soil moisture helped sustain crop growth,
even when precipitation was below average. Belmwerage rainfall was recorded for Central and South
America {14%) and North Americal(l%). Conditions were drier than usual in Bagas well £%).
Aboveaverage rainfall was recorded for Central Asia (+20%) and East Asia (+19%). The latter started this
monitoring period under drought conditions, but a series of typhoons and tropical depression brought
large amounts of rainfall to #t region. Conditions turned back to normal in Oceania as well, where
rainfall was 8% above average.

Aboveaverage temperatures were recorded for Central and South America (+0.5°C) and Europe (+0.4°C).
For Central and East Asia, a drop to below averagmégatures was observed((4°C). On the other
continents, temperatures fluctuated around the letgyrm mean.

A large drop in solar radiation was observed for East A$@#4), followed by Central Asieb%) and
Oceania{4%). The only positive deviatiorag/observed for Central and South America (+1%).

Biomass dropped by 10% for East Asia. It also dropped in Central and South Amiés)cdo{lowed by
North America 8%) and Africa-8%). Conditions in Africa stayed close to the mean for rainb)(
temperatures {0.2°C) and solar radiation3%). Hence, conditions for Africa were close to normal.
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agricultural areas shown in white ithe map. They are located mostly at high northern latitudes, and characterized by
the largest positive TEMP departure. Some of them experienced unusually intense fires in their recent summer season.

RAIN % |TEMP °C | RADPAR % [BIOMSS %

Africa 3 0.2 2.6 3.3
America S +C 14 0.5 1.3 4.1
America N -11 -0.1 0.1 -3.5
Asia centre 20 -0.4 -4.7 0.9

Asia East 19 -0.4 -10.0 -10.2
Asia South 6 0.2 -1.6 -0.8
Europe -6 0.4 -1.0 -1.2
Oceania 8 0.2 4.2 1.5
Others 3 0.0 0.3 2.2
World -1.0 0.0 -2.0 -3.0
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1.3 Rainfall
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Figure 12 Globalmap of rainfall anomaly (asindicated by the RAINindicator) by CropWatchMapping and Reporting
Unit: departure of July to October2020total from 20052019average(15YA),n percent.

Rainfall was below average in most CropWatch MappingReybrting Units (MRU) of North America.

The sharpest drop was observed for the Southwest of the United States and North Mexican Highlands (
36%), followed by the West Coas3§%) and the Northern Great Plain$1%). Moisture conditions were
generally fagrable in North America during the previous reporting period, except for the Western United
States, where severe drought conditions had already been observed for the April to July period. Hence,
the reduced rainfall had a limited negative impact on cragdg. The cotton belt to Mexican Nordeste
received 5% more rainfall than the 15YA. The only other MRU with a positive departure in North America
was Sukboreal America. The Caribbean also received alawezage rainfall (+7%), whereas all other
MRUs in Carmal and South America experienced a rainfall deficit. The largest deficit was observed for the
Pampas -@4%), followed by the Serarid Southern ConeX9%), Amazon-18%), Western Patagonia (

17%) and Central and Eastern Braib%). Hence, conditiorie the Americas were generally drier than
normal.

In Africa, where generally abundant rainfall had been observed for the last period, the conditions were
more variable: The MRU from the Sahara to the Afghan desert received 46% more rainfall, yet the total
was still low, at 33 mm. The Horn of Africa continued to receive ahwvgeage rainfall (+29%), as well as

the Western Cape (+13%) and the East African Highlands (+10%). The wheat crops grown in these regions
definitely benefitted from the abowaverage ainfall. Much driesthan-usual conditions were observed

for Southwest Madagasca#@%) and North AfricMediterranean {36%) and the Gulf of Guine22%).

Western Europe, which suffered from a rainfall deficit in the previous reporting period, reciffed
more rainfall than usual. In all the other regions, Caucag®4), Ukraine to Ural mountaing.{.5) and
Mediterranean Europe and Turkeyl8%) a shortage of rainfall was observed.

In all of Central Asia, more rainfall than usual was recordedp®biéive departures ranged between +59%
in Eastern Central Asia and +8% for Qinglia&t. This had a positive impact on cereal production in
those MRUs.

Aboveaverage rainfall was recorded for all MRUs in East Asia, except for Taiwan (&i#g) North
East China, which was hit by typhoons, had 46% higher rainfall, followed by Inner Mongolia (+24%) and
Huanghuaihuai (+24%). The Easta MRU received 25% more rainfall.

Conditions in South Asia were close to normal. Hainan received 25% less rainfedlasvtte largest
positive departure was observed for the Punjab to Gujarat (+21%).

In Oceania, conditions were close to average, but mixed as well. Queensland to Victoria received more
rainfall (+21%), whereas Nullarbor to Darlir@l¢6) and New Zealand 8%) received less rainfall.
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1.4 Temperatures
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Figure 13 Globalmap of temperature anomaly(asindicated by the TEMPindicator) by CropWatchMa%ping and
ReportingUnit: departure of July to October 202@veragefrom 20052019average(15YA),n

Temperatures were above average in the West Coast (+1.2°C) and Southwest of the United States and
North Mexican Highlands (+0.9°C), the two MRUs which had experienced the largest drop in rainfall.
Noteworthy are the slightlgooler conditions in the Northern Great Plaifg.§°C) and Corn Beltq.3°C).

In South America, warmer conditions were measured for Central eastern Brazil (+0.9°C), Amazon (+0.6°C)
and Centrahorth Argentina (+0.6°C). Slightly abesgerage temperature were recorded in the other

MRUs of South America, except for Western Patage@id°C) and the Sermrid Southern Cone(.1°C).

In Africa, cooler weather was recorded for the Western Cap&°C) and the SahelQ.6°C). The East
African Highlands sb experienced cooler temperatures than the 15¥&40C).

East Asia not only experienced more rainfall, but temperatures were cooler as well in return. The only
exception is Taiwan (China), where the departure from the 15YA was +1.1°C. In the MRUmpthehi
largest negative departures were observed for the Loess regdorC) and Inner MongoliaQ.7°C).

In Oceania, the departures ranged from +0.5°C in New Zealand and Nullarbor to Darling to no departure
for Queensland to Victoria.

1.5 RADPAR
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Figure 14 Globalmap of photosyntheticallyactive radiation anomaly (asindicated by the RADPARhdicator) by
CropWatchMappingand ReportingUnit: departure of July to Octobe2020total from 20052019average(15YA¥m
percent.

In the Americas, the photosynthetically active solar radiation generally stayed close to the 15YA. In Africa,
the East African highlands received 5.2% less solar radiation than usual, followed by Southern Africa (
3.6%) and Sahel (3.2%). In all the othé®?W4 of Africa, RADPAR departures were closer to zero. Similarly,
RADPAR stayed close to average in Europe. However, sharp negative departures were observed for
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Central and East Asia. The MRU Eastern Central Asia received 10.3% less solar radiation, tdewever
largest drop was observed for East Asia: In Southwest China, the departur&8¥&asAll important crop
production regions of China also received less RADPAR: Lower Ya@adi¥€, (Huanghuaihais(1%),
Loess region-$.6%) and Northeast China(6%). In South Asia, only Southern Chi6ab06) and Hainan
(-5.4%) experienced a serious drop. A drop6% observed for Queensland to Victoria is noteworthy as
well.

1.6 BIOMSS
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Figure 15 Globalmap of biomass accumulatiorfasindicated by the BIOMSSndicator) by CropWatchMappingand
ReportingUnit (MRU),departure from 15YAbetween between July to October2020

In the Americas, large negative departures in biomass (BIOMSS) production estimates were calculated for
SW U.S. and N. Mexican highlands48%) and the West Coastl4.3%) because of the drought
conditions. For Central eastern Braz8.8%) and Amazon7.6%) rather large drops were estimated.
Otherwise, the changes were relatively small.

In Africa, negative departures were estimated for the East African Highla@#lg énd the Horn of Africa
(-4.9%). For the other regions with significant crop proéuctduring this reporting period, the drops
were relatively small.

In Europe, slight drops were estimated as well, with the exception of the Caucasus (+3.9%).

Larger changes were estimated for Central Asia: Eastern Central Asia had a drop by 11.79%, tberea
Pamir area had an increase by 8.9%.

In East Asia, the largest negative departures were calculated during this monitoring period: Southwest
China {17%) was followed by the MRU East As8a906), Lower Yangtzed(6%), Loess regior9(2%),
North EasChina {6.3%) and Huanghuaihuab(1%).

For South Asia, the largest drop was estimated for Southern GBif&4). In the other MRUSs, departures
from the 15YA were minor.
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Chapter 2. Crop and environmental
conditions in major production zones

Chapter 2 presents the same indicatoRAIN, TEMP, RADPAR, and BIOM&Sthose used in
Chapter 1, and combines them with the agronomic indicat@r®pped arable land fraction
(CALF), maximum vegetationndiition index (VCIx), minimum vegetation health index (Véfid)
cropping intensity (Ql) to describe crop condition in six Major Production Zones (MPZ) across all
continents. For more information about these zones and methodologies used, see the quick
reference guide in Annex B as well as the CropWatch bulletin online resources at
http://www.cropwatch.com.cn/htm/en/bullAction!showBulletin.action#

2.1 Overview

Tables 2.1 and 2.2 present an overview of the agroclimaiblé 2.1) and agronomidgble 2.2)
indicators for each of the six MPZs, compg the indicators to their fifteen and fivgear
averages, respectively. The text mostly refers simply to "average" with the averaging period
implied.

Table 21 Agroclimatic indicators by Major Production Zone, current valuedatleparture from 15YA (July

October 2020)
RAIN TEMP RADPAR BIOMSS

Current Departure Current Departure Current Departure  Current  Departure

(mm) (%) () () (MIm?) (%) (gDM/m?) (%)
West 743 -22 24.9 0.1 1071 -1 684 -4
Africa
North 332 3 20.2 04 1129 1 606 1
America
South
oum 270 21 19.2 06 1022 0 398 9
America
S..and SE 1374 3 25.8 0.3 1064 -1 664 0
Asia
Western 336 11 15.9 0.1 925 4 416 2
Europe
Central
E
urope 249 -3 15.8 0.6 885 1 404 0
and W.
Russia

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute
departure in degrees Celsius is given. Zero means no change from the average value; relative departures e asl(@la
R)/R*100, with C=current value and R=reference value, which is the fjit@eraverage (15YA) for the same per{ddly

Octobe}j for 2006-2019.
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Table 22 Agronomic indicators by Major Production Zone, current seas@iues and departure from 5YA
(July-October 2020)

CALF (Cropped arable land Maximum Cropping Intensity
fraction) VCI
Current 5ADeparture (%) Current Current 5ADeparture

(%)
West Africa 97 0 0.94 134 3
North America 94 -1 0.90 101 0
SouthAmerica 86 -5 0.75 124 0
S. and SE Asia 97 1 0.96 133 1
Western Europe 89 -1 0.90 107 -2
Central Europe and W 95 1 0.88 102 0

Russia

Note: See note foFable 2.1, with reference value R defined as theyaar average (5YA) for the same peridalyOctobe) for
2015-2019.

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 theainy season in the northern Sahelian areas. The harvesting of the main maize
crop was completed in August in the south, while ongoing in the rest of the MPZ for other cereal
crops (rice, millet and sorghum). The cumulative rainfall in the MPZ was abenrsgavn most

areas leading to improved vegetation conditioRsr Nigeria thebundant rainfall in July and

August boosted natural pasture conditions and helped replenish surface water and improving
livestock production.

The main activities during this ped included the sowing of main cereals (maize, sorghum,
millet, and rice) under both rainfed and irrigated conditions. In addition, tuber crops (yam and
cassava) were also being harvested. Rice harvest will extend into December/January period. In
the souhern parts of the region experiencing bimodal rainfall, the first maize crop was harvested
in October while cassava was still growing.

Climatic indicators for the MPZ indicate a belawerage rainfall of 743 mm22%). Highest
rainfall was recorded irSiera Leone (1393 mm;20%), Guinea Bissau (1275 mm, +12%),
Equatorial Guinea (1291mmri%), andSuinea (1195 mm, 0%). The average temperature for the
MPZ was 24.9°C (+0.1°C) and solar radiation was 1071 MJ/i%6). The biomass production
potential was sligtly below average. The northern parts of the MPZ experienced more negative
departures (0 to-20%) than the coastal areas. The cropped arable land fraction (CALF) reached
97% for the regionCropping intensity wasp 3% compared with the fivgearaverageacross

the MPZ.The maximum VCI (VCIx) map shows an average value of 0.94 covering most of the
region indicating favorable conditions for crop growth. These CropWatch indicators show stable
climatic conditions for the MPZ and present favorable prospectthi®2020/2021 season.
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Figure 21 West Africa MPZ: Agroclimatic and agronomic indicataialyto October2020.
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Note: For more information about the indicators, see Annex B.

2.3 North America

This monitoring period from July to October 2020 covers the main growing and harvesting
seasons of soybean, maize, rice, and spring wheat. Sowing of winter wheat started in Septembe
In general, the crop conditions were favorable.

During the monitoring period, the overall agetimatic conditions in North American production
areas were close to the Iyear average. Compared with the -$Bar average, rainfall,
temperature, and radiabn were 3%, 0.4C, and 1% below average, respectively. The rainfall in
most areas varied greatly during the monitoring period. The rainfall in July was close to or above
the average, but the rainfall fell below the average level from August to Septenxicepefor

Lower Mississippi region in late August, and late September to early October as well as the
Southern Plain areas in early September, when hurricanes and tropical depressions brought
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abundant rainfall to those areas. The temperature anomaly gsdws that the temperatures

in the northern plains and Canadian prairie in August and$eigtember were 2<C higher than
the average.

July and August are the crucial growth periods for the summer crops, and lack of rainfall can
cause yield losses. Mosateas experienced abovaerage rainfall until July and subsequently,
rainfall trended slightly below average. Hence, only western Texas and Colorado were affected
by droughts, apart from California (not shown). The minimum vegetation health index irglicate
that severe drought occurred during the monitoring period in the western part, and the
maximum vegetation index also indicates the unfavorable crop condition in the region. According
to the histogram of drought classification statistics, the proportidndoought in the main
producing areas was gradually increasing from 10% at the beginning of July to 25% at the end of
October. Compared with the 3fear average, the potential biomass is 1% lower than the
average, and the cropped arable land fraction aleareased by 1%. In short, moisture supply
was adequate in most major crop production regions of the USA. Slightly drier weather in

September and October helped provide favorable conditions for harvest. Overall, crop conditions
were favorable

Figure 22 North America MPZ: Agroclimatic and agronomic indicatatalyto October2020
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Note:For more information about the indicators, see Annex B.

2.4 South America

This reporting period covers the main growing period for wheat and the beginning of planting of
maize, soybean and rice. Dry conditions observed in some regions may have reduced or delayed
the planting of summer crops.

For the whole region, rainfall showestrong negative anomalies with 21% below average during

the monitoring period. Spatial distribution of rainfall profiles showed two homogeneous patterns
over the southern Brazilian agricultural area and Paraguay. These patterns (blue and green areas)
showed a high positive anomaly during August and a negative anomaly at the end of this
reporting period. The green profile showed also a positive anomaly in Thl/ rest of the MPZ
(Argentina and Uruguay and North of Brazilian agricultural area) was dadinat mixed
patterns. Their profiles showed below average values over this monitoring period in other
regions.

Temperature profiles were clearly grouped along a N@&thuth gradient. Nevertheless, the four
profiles generated showed high variability in teenpture along the period and are not clearly
distinguishable. Both positive and negative anomalies were observed in all profiles, but in
general positive anomalies were stronger.

BIOMSS showed strong negative anomalies in the north of the MPZ in Brad#irdtéonegative
anomalies (about 10% below average) were observed in most of the Argentine Pampas. Positive
anomalies were mostly observed in North of Argentina and South and Center of Brazil and
Paraguay, where above average rainfall was observed asaiedidén the rainfall departure
clusters.

Maximum VCI showed quite generalized and low values in Center West Pampas, Chaco and
Subtropical highlands in Argentina. The south and center of the Brazilian agricultural area
showed good conditions for this index.
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The weekly proportions of different drought categories showed that drought conditions were
getting worse starting in mieptember, mainly due to the overall below average rainfall at the
later stages of this monitoring period. CALF showed a strong tieduion Center West Pampas

and Chaco in Argentina, suggesting a delay in planting of summer crops. The uncropped areas
coincided with the regions of low VCIx.

In summary, the MPZ showed critical conditions in several indices. In particular, some regions
like Pampa (poor values in Maximum VCI, BIOMSS and CALF), Chaco (Maximum VCI and CALF)
and the north of MPZ in Brazil (BIOMSS and rainfall).

Figure 23 South America MPZ: Agroclimatic and agronomic indicatdrdyto October2020.
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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 spans a large geographiinaheéding 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 soybean. This
MPZ experienced cloge-average agroclimatic calitions: Compared to the average of the past

15 years, rainfall was slightly higher by 3%, temperature rose 0.3°C and RADPAR was slightly
reduced by 1%. Meanwhile, BIOMSS was close to average and CALF increased by 1%, reaching
97%. A high value for VCx96) was observed. Almost all agroclimatic conditions and agronomic
indicators stayed close to the average over this monitoring period and the crop growth
conditions are generally normal.



24| CropWatch Bulletin, November 2020

The spatial distribution of rainfall profiles shows that RAIN wekovb average with small
fluctuations in 39.4% of the MPZ, including parts of India, Myanmar, Thailand and Cambodia.
Rainfall in 55% of the MPZ was fluctuating during the monitoring period. Large fluctuations were
observed, especially for the Malwa Plateiaulndia, where the rainfall in August was about 100
mm higher than the average, and the rainfall in Vietham was about 150 mm higher than the
average in mieDctober. Heavy rainfall in August, exceeding the average by 350 mm, was
observed for 5.6% of the REZ, mainly for the Indian state of Telangana. As this is the growing
season of maize, rice and other crops in India, excess rainfall may affect their production.
Temperature profiles indicate that temperatures in 6% of main production areas (located in
Myanmar) were slightly above the average, and 9% of the MPZ (located in India) was slightly
below the average. In the other areas, temperatures slightly fluctuated around the average.

CALF in this MPZ reached 97%, and uncultivated areas were mainly latatezimiall part of

south Tamil Nadu, north Rajasthan and Bangladesh. VCIx was 0.96. Areas with lower VCIx values
coincided with the uncropped fields. Potential biomass was mostly near average (BIOMSS, 664
gDM/m?) but low values occurred in north and soutidia and Nepal. The VHI minimum map
shows that east and north India, regions in Myanmar, Thailand and Cambodia were most
affected by periods of severe drought conditions.

In summary, despite the large local rainfall, crops conditions of the MPZgeeexally favorable.

Figure 24 South and Southeast Asia MPZ: Agroclimatic and agronomic indicafaigto October2020
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Note:For more information about the indicators, see Annex B.

2.6 Western Europe

This monitoring period covers the vegetative and reproductive periods of the summer crops and
sowing of winter crops in the major production zone (MPZ) of Western Europe. Oveoall,
conditions were below average in most parts of this MPZ. The agroclimatic and agronomic
indicators show warmethan-usual conditions and a rainfall deficit in the early part of summer
and coldefrthan-usual conditions and abowgormal precipitation inthe late growing season
(Figure 2.6).

Significant spatidemporal differences in precipitation were observed between different
countries but the MPZ as a whole recorded abaverage RAIN (+11%). The detailed
characteristics of the temporal and spatial dlgas of precipitation in different countries were as
follows: (1) During the whole monitoring period, 33 percent of MPZ areas experienced a situation
where the precipitation fluctuated around the average. This was the case for northern Spain,
northern and southeastern ltaly, eastern Germany, Czech Republic, Slovakia, Austria and
Hungary. (2) Before midugust, in early to mi&eptember and in mi@ctober, poor
precipitation was observed in more than 70% of the areas (northern Italy, most of France, United
Kingdom and Denmark, northern, western and southern Germany) with the most severe
shortfalls in Denmark (RAHI1%). However, frequent and excessive rainfall was observed during
the period of midAugust, late September and early October in the southernddnkKingdom,
western, southwestern and eastern France, and northern Italy. Countries that experienced
significant aboveaverage precipitation included the Czech Republic (+39%), Hungary (+39%),
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Slovakia (+39%), Austria (+328%), ltaly (+15%) and the UriitgdoMh (+12%). Due to the
rainfall deficit, flowering and grain filling for the summer crops were negatively impacted, while
the harvest season of summer crops coincided with frequent rainfall. Therefore, the crop yields
in the Western European Major Proction Zone (MPZ) need to be paid attention to.

Temperature for the MPZ as a whole was slightly above average (TEMP +0.1C), and sunshine
was below average with RADPAR down 4%. Most areas experienced viaamesual
conditions, while below average tempéuaes occurred mostly in early to mituly, late August

and early September, and late September to +@ickober. The spatial distribution of
temperature profiles indicates that two warm spells swept across Europe in early téumgialst

and in midSeptember.

Due to excessive precipitation in ridigust and early October, and unfavorable sunshine, the
biomass accumulation potential was 2% below average. Significant BIOMSS depafes (

and less) occurred in UK, Denmark and north of Germany, and scatteeedther countries. In
contrast, BIOMSS was above average (sometimes exceeding a 20% departure) over the east of
France, soutkeastern lItaly, and south of Spain. The average maximum VCI for the MPZ reached
0.90.

More than 89% of arable land was croppe&dhich is 1% below the recent fiygar average.

Most uncropped arable land was concentrated in Spain and southeastern lItaly, with patchy
distribution in other countries. The VHI minimum map shows that France, Germany and Spain
were most affected by severdrought conditions. Cropping intensity (135%) was up 3%
compared with the fiveyearaverage across the MPZ.

Generally, crop conditions were below average in most parts of this MPZ and the crop yields
need to be paid attention to.

Figure 25 Western Europe MPZ: Agroclimatic and agronomic indicatdrdyto October2020
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Note: For more information about the indicators, see Annex B.

2.7 Central Europe to Western Russia

This monitoring period covers the sowing season and the harvest stage of summer cereals in this
MPZ. In general, agroclimatic variables demonstrated average conditions for raiBfal, (
temperature (+0.8C), and RADPAR (+1%). Crop conditions were muostipal, except for
eastern Ukraine and southern Russia, which suffered from a rainfall deficit.

According to the spatial distribution map of rainfall departure, rainfall fluctuated significantly,
but it was below average from July to October for most &f MPZ. The spatial and temporal
distribution characteristics were as followg1) From July to midugust, and from late
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September to mieDctober, the rainfall for 39.4% of this MPZ was above average, with a highest
departure of 58 mm. These regions were ina distributed in the eastern, central and
southwestern MPZ, including eastern and southwestern Russia, southern Ukraine and southwest
Poland. (2) From July to early October, the rainfall in 60.7% of MPZ was below average,
distributed in the northwest, auth and east of the MPZ, covering southwest of Poland,
southwest of Belarus and southwest of Russia. (3) Rainfall was rather stable in 22.4% of MPZ,
which was mainly in the southwest of Poland.

The temperature departure distribution map shows that the fgrature fluctuated strongly in

the eastern region from July to October, but temperature in this MPZ was generally above
average. The spatial and temporal distribution changes were as foll¢tysin the first ten days

of July, the temperature in the cenfrand eastern MPZ was higher than average. This was the
case for southwest Russia, central and eastern Ukraine and Eastern Belarus. (2) From late July to
mid-August, the temperature of 71.4% of MPZ was below average, with lowest drops in August.
These regins included southwest Russia, central and eastern Ukraine and Eastern B@arus.
From late August to October, the temperature of 72.1% of MPZ was above average,
concentrated in the central and western regions, including Ukraine, Belarus, Poland,
Czecho®vakia.

CropWatch estimates that the BIOMASS of this MPZ was below the 5YA. BIOMASS in the west
and north of the MPZ were lower1(0%), mainly in northwest Russia, Poland, Czech Republic,
Slovakia, Moldova and northern Romania. In addition, northern Bplsouthwestern Ukraine

and southern Russia had the largest negative potential bioma884 and below) departures.

The highest BIOMASS departure was found in the eastern and-s@stiern regions of the MPZ

(about +10%), including Belarus, southern Ruysbiungary, Ukraine and parts of southern
Romania.

During the monitoring period, most of the arable land in MPZ was cultivated, with a CALF value
of 95%. Uncultivated land occurred in the southwestern MPZ, including southern Russia,
southern Ukraine and estern Romania. The VCIx showed significgatial difference in MPZ,

with an average value of 0.88. The regions below 0.8 were mainly distributed in the south of the
MPZ, including southern Russia, southeastern Romania, Moldova, southeastern Ukraine and
other regions. The VHI is similar to the VCIx in its distribution, with areas of severe drought
occurring in the central and southern MPZ.

In general, CropWatch agroclimatic and agronomic indicators show that crop growth was
generally near average duringehmonitoring period.

Figure 26 Central EuropeNestern Russia MPZ: Agroclimatic and agronomic indicatdutyto October2020
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Chapter 3. Core countries

3.1 Overview

Chapter 1 has focused on large climate anomalies that sometimes reach the size of continéetgadd

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 countries of minorragltural or geopolitical relevance are exposed to extreme
conditions and deserve mentioning, particularly when they logically fit into larger patterns.

1. Introduction

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

spatial detail at the national and sypl G A2y f | RYAYAAUGNI GAQS t S@Sta RSa
O2dzy iNAS&é¢s AyOfdzRAYI YI22NJ LINERAZOAY 3 YR SELRNIAY
narrative in the later setions of this chapter, while China is covered in Chapter 4-n&tibnal units and

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

In many cases, the situations listed below are also mentioned in the section on disaksgte(s.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. No attempts are normally made, in this
chapter, to identify global paties 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
agricultural producers at the global scale, but their national production is tiesless crucial for their
population, and conditions may be more extreme than among the large producers.

2. Overview of weather conditions in major agricultural exporting countries

This section provides a short overview of prevailing conditions of maize, rice, wheat and soybeans in a
group of just 20 countries, conventionally taken as the major exporters, with each of them exporting at
least one million tons of the covered commoddieThey include the top 10 exporters in the world, with

the United States and Argentina exporting all four crops, and Brazil, Ukraine and Russia exporting three of
them each.

Maize Maize exports are dominated by just 4 countries: USA, Brazil, Argentinde 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. Conditions were generally on the dry side, due
to the onset of La Nia conditions, which may further constrain production in southern Brazil and
Argentina. In the USA, the largest exporter, conditions were generally favorable. The maize crops
benefitted from favorable conditions in the spring and early summer. Good raunél July provided
enough of a buffer to compensate for the drier conditions that followed, especially in September. The
drier-than-usual conditions actually helped harvest activities. A powerful storm, called Derecho, had hit
lowa on August 10, 202Q.flattened about half of lowa's maize fields and 10% of the maize in that state
could not get harvested. However, this is just a minor dent in the total US maize production antbelose
record yields are expected. Maize in the Ukraine, on the other haoffered from severe drought
conditions, causing considerable yield losses. In Africa, most of the maize is consumed locally. Sufficient
rains created generally favorable conditions, in the Horn of Africa, as well as in West Africa. In China,
summer rainswere above normal, causing a generally favorable environment for maize production.
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However, several typhoons and tropical depressions created excessive rainfall and flooding in some areas,
especially in the Heilongjiang province, causing yield losses.

Rice: Four out of the 5 top rice exporting countries are located in South and Southeast Asia: India supplies
about 1/3 of the rice that is internationally traded, followed by Thailand with 1/5. The USA, number 3,
supplies less than 10%. Vietnam contributesat 7% and Pakistan close to 6%.

Southeast Asia, with a combined market share of slightly more than 25%, was suffering from a prolonged
drought until the onset of the monsoon rains. This caused some delays in planting. The Mekong delta
region had not fuy recovered from the low water levels of the Mekong River and production during this
monsoon season remained below average. In addition, Central Vietham was hit by several typhoons right
after rice harvest. In Thailand, overall conditions returned toeckmsnormal and an average production

was estimated. In India, as well as in Pakistan, conditions for rice production were favorable and above
average production is expected.

Wheat Wheat production in the southern hemisphere experienced generally faworabhditions.
Australia had recovered from a severe drought and the wheat fields in Queensland and southern
Australia received sufficient rainfall. Similarly, conditions were favorable in the Cape province of South
Africa and in southern Brazil. Howeveheat in the Pampas in Argentina suffered from a rainfall deficit.
Winter wheat in the northern hemisphere was generally harvested by July and was reported on in the
August CropWatch bulletin. Conditions for spring wheat in the northern states of the WSA @anada

were favorable. Spring wheat in Russia generally benefitted from abeseage precipitation in the
Volga, Southern Caucasus and Siberian production regions. Similarly, conditions were quite favorable in
Kazakhstan. Hence, favorable spring wha@duction will more than compensate for the winter wheat

yield losses caused by droughts in France, Germany, Romania and the Ukraine. Wheat supply is likely to
surpass last year's level.

Soybean Similar to maize, the soybean market is dominated by é®wntries: 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%), Paraguay (4%) and
Canada (3%). Soybeatamting for the coming growing season was off to a slow start in Brazil, due to
prolonged winter drought conditions. Southern Brazil, Argentina and Paraguay may continue to be
negatively impacted by La Nifia in the coming months, which tends to cause tirgtitions in that
region. Soybean production in the USA and Canada benefitted from generally favorable conditions
persisting throughout the entire production cycle from sowing to harvest. In China, the province of
Heilongjiang, the most important soybegroduction province of the country, was negatively impacted

by excessive rainfall and flood events caused by typhoons.

3. Weather anomalies and biomass production potential changes
3.1 Rainfall

Rainfall anomalies depict the average departure of raiffifath the 15YA. They do not show short term
water deficits. Nevertheless, they indicate where rainfall was generally favorable or not for crop
production. Fig 3.1 shows that the Western USA was impacted by severe drought conditions, which led to
massive feest fires in California, Oregon and Colorado. This was the dry season for the Maghreb and the
Levant. Nevertheless, dri¢han-normal conditions persisted in these regions. The Caucasus and Western
Volga region of Russia also received bedwerage rainfhh Positive departures were observed for
eastern Siberia, most of China and the wheat production regions in &masghAustralia.
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Figure 31 National and subnational rainfall anomaly (as indicated bg the RAIN indicator) of tuOctober 2020 total
relative to the 20052019 average (15YA), in percent

3.2 Temperatures

Warmerthan-average temperatures were observed for most of Brazil and the Western USA. Eastern
Europe, including the Ukraine also experienced akmxerage tempratures, which deviated by more
than 1.5°C from the 15YA. Large negative departures were observed fdviiddle Asia and Tianshan
mountain region
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Figure 32 National and subnational temperature anomal%éas indicated by the TEMP indicatoduf to Octobe2020
average relative to the 2002019 average (15YA), in °C

3.3Solar radiation

Most of the Americas experienced average or abaverage solar radiatiorOnly the SoutkEast of the

USA, which also received abeaeerage rainfall due to several hurricanes, experienced balesvage

solar radiation. Northern Europe and northwestern Russia and most of Asia from Iran to Japan
experienced belovaverage solar idiation. The only exception was the Gangetic Plain and Central India,
which received abovaverage solar radiation, i.e., a positive departure by more than 3% from the 15YA.
Turkey and the northern Caucasus region, which had suffered from kmlevage raifall, also
experienced more sunshine than usual.
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Figure 33 National and subnational sunshine anomalg (as indicated by the RADPAR indicatdt)yfo Octobe2020
total relative to the 20052019 average (15YA), in percent

3.4Biomass production

Biomass production estimates are the product of rainfall, temperature, and solar radiation. They
integrate the three indicators discussed above. Positive departures by more than 5% were calculated for
the wheat production regions iBrazil, as well as for the northern Pampas and Chaco region in Argentina.
The corn belt in the USA and the Noffast also had positive departures. The other key food production
regions that experienced large positive departures were the nonmtist and cetral part of India and
Victoria in Australia. Key production regions that were negatively impacted were California, the Levant
and Korea.
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Figure 34 National and subnational bimass production ﬁotential anomaly (as indicatdxy the BIOMSS indicator) of
July to October2020 total relative to the 20082019 average (15YA), in percent
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Table 31 July- October 2020 agrezlimatic and Agronomic indicators by country, current value and departure from

average.

I 3B AYFGAO AYR l'INRPY2YAO AYF

[2R / 2 dzy G N2 5§ LI NI dzNBO FiN&Ni M p s}S!"J' p;:ffm:ﬂ / dzNJ\LV

w! lf ( ¢9atc, t! weez . Lhad{3{t /! [C & +/LE
AFG Afghanistan 29 -1.2 -3 17 46 0.64
AGO Angola -8 0.0 -2 7 16 0.85
ARG Argentina -20 0.1 2 0 -12 0.62
AUS Australia 12 0.2 -5 -1 4 0.86
BGD Bangladesh 8 0.5 -3 -2 -1 0.91
BLR Belarus -7 1.0 -3 -3 0 0.97
BRA Brazil -21 0.7 2 -7 2 0.87
KHM Cambodia -2 0.2 1 1 1 0.93
CAN Canada -4 -0.6 -1 -1 1 0.96
CHN China 10 -0.4 -10 -9 1 0.95
EGY Egypt -62 0.8 -2 -19 7 0.79
ETH Ethiopia 6 -0.5 -7 -9 1 0.97
FRA France 6 0.4 -2 1 0 0.89
DEU Germany -1 0.4 -4 -3 0 0.95
HUN Hungary 39 0.3 -2 0 0 0.95
IND India 5 0.3 0 1 3 0.97
IDN Indonesia 10 0.1 -2 -1 0 0.96
IRN Iran -13 -0.6 -4 18 26 0.84
ITA Italy 15 0.0 -1 -2 0 0.86
KAZ Kazakhstan 23 -0.7 -4 1 -7 0.72
KEN Kenya 21 -0.2 0 0 11 0.88
MEX Mexico 55 -1.6 -7 4 0 0.84
MNG Mongolia -6 0.3 1 -5 -6 0.84
MAR Morocco 67 -1.2 -8 -14 2 0.94
MOZ Mozambique -39 0.4 -1 -3 6 0.52
MMR Myanmar 15 -04 -7 -4 -3 0.74
NGA Nigeria -4 0.6 -3 -2 -1 0.92
PAK Pakistan -27 0.0 -1 -5 1 0.94
PHL Philippines -2 -0.3 -3 -1 12 0.96
POL Poland -2 0.4 3 3 0 0.97
ROU Romania 13 0.5 -3 -5 0 0.99
RUS Russia 16 0.7 -1 -2 -2 0.86
ZAF South Africa 0 0.3 -2 -3 -1 0.86
LKA Sri_Lanka -20 -0.6 -1 -4 2 0.72
THA Thailand -23 0.2 -3 -3 0 0.95
TUR Turkey 12 0.1 -2 -1 0 0.97
UKR Ukraine -54 1.1 2 -6 3 0.78
GBR United Kingdom -3 1.1 2 2 -1 0.88
USA United States 12 -0.4 -12 -13 0 0.95
uzB Uzbekistan -6 -0.1 0 -3 -1 0.87
VNM Vietnam 4 -1.5 -5 27 19 0.96

ZMB Zambia 13 0.2 -1 0 0 0.94
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3.2 Country analysis

This section presents CropWatch analyses 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 oveapcareas at national scale, comparing thely -
October2019 period to the previous season and the fjpgar average (5YA) and maximum; (¢) Maximum

VCI (over arable land) fduly- October2019 by pixel; (d) Spatial NDVI patterns uguty- October2019
according to local cropping patterns and compared to the 5YA; and (e) NDVI profiles associated with the
spatial pattern under (d). Next, separate graphs (labeled as figures (f), (g), and subsequent letters) are
included to illustrate crop condition del@ment graphs based on NDVI average over crop areas for
different regions within the country, again comparing thely- October2019 period to the previous

season and the fivgear average (5YA) and maximum.

Refer to Annexes A for additional informatiatout indicator values by country. Country agricultural
profiles are posted omwww.cropwatch.com.cn

Figures 3.5 3.45 are Crop condition for individual countries (JAFG] Afghanig@MB] Zambia) including
sub-national regions duringuly¢ October2020.
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AFGAGOARGAUS BGDIERBRA CAN DEU EGY ETH FRAGBIRN IND IRNTAKAZKEN KGZ KHMKAMARMEX MMRVINGMOZNGA PAK PHL
POL ROBUSTHA TUR UKR USA UZB VNMZEAF

[AFG] Afghanistan

Wheat, maize, and rice are the main cereals that are growAfghanistan. The sowing of spring whe
starts in March and April and harvest is in August and September. Maize sowing starts in May and h.
in August. Likewise, rice sowing starts in May/June and harvest is in October/November.

During this repding period, the total precipitation in Afghanistan was lower than the 15Y maximum
20192020's rainfall but it still was 29% above the 15YA. However, there was some unseasonal ra
mid July (12 mm) and in late August (15mm). Temperature trerstigtitly below the 15YA. Biomass w
estimated to be 17% higher than the 15YA.

Based on the NDVI crop condition development graph, crop conditions were above average and
equal to the Byear maximum in all major regions. The cropped arable land veaslyriocated in Badghis
Faryab, Jawzjan, Sari Pul, Balkh, Samangan, Kunduz, Takhar, Badakhshan, Baghalan and Nu
cropped arable land fraction (CALF) increased by 46% over the 5YA. According to the maximum ve
condition index (VCIx) maghe vegetation in the south was better than in the north. As to the spz
distribution of NDVI profiles, crop conditions in most of the area (62%) were above average or c
average from July to October. The most favorable crop conditions, 11.99¢ afda, were identified mainl
in the north of Afghanistan (Kunduz and Samangan provinces) and -Basth(Khost, Paktya, Kun
provinces). About 37.9% the crop conditions were below average, mainly in the northern part of Jawz

Overall, the conditionfor wheat and maize were favorable in the study area.
Regional analysis

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

The RAIN in the Central region with sparse vegetation was 28 mm (+14%). The TEMP waf0Bf3(
and RADPAR was 1410 M3/m3%). According to the NDb4ased crop condition development graph, tt
NDVI was higher than the average level and almost equal to theab maximum. Potential biomas
increased by 12%, CALF had increased substantially (+72%) and VCIx was 0.91. Crop production i
to be favoable.

The Dry region recorded 27 mm of RAIN (+19%). TEMP was 20.8°C)(and RADPAR was 1449 MJ4r
3%). CALF was 122% higher than the 5YA. VCIx was 0.57 and the potential biomass increasec
According to the crop condition development graphe tiDVI was higher than the maximum level recorc
over the past 5 years.

In the Mixed dry farming and irrigated cultivation region, the following indicator values were obse
RAIN 91 mm (+41%); TEMP 16.413(C); RADPAR 1369 MJ3/(#%). Potential imass was 262 gDM/m
(+27%) and CALF was 27% above the average. According to thédsB¥Iicrop condition developmer
graph, NDVI was higher than the average level, but lower than #peab maximum. In this reason VC
reached 0.84. Crop production ispected to be favorable.

The Mixed dry farming and grazing region recorded 0.54 mm of R&Bb), TEMP was lower than averz
at 18.8°C (1.6C), and RADPAR was 1440 RI(86). According to the NDWased development grapt
crop conditions were better thathe fiveyear average but lower than theygear maximum. CALF in th
region increased by 159% and VCIx reached 0.62.
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(i) Crop condition development graph based on NDVI (Mixed_Dry_Irri¢Retgibn (left) and Dry (right))

Table 32 AfghanistartR & I 3 NEndidatbryby sulyCr G A 2y NBIA2yas: Od2NNByid &aShHazyQa
15YA, July October 2020

RAIN TEMP RADPAR BIOMSS
Region Current Departure Current  Departure Currer;t Departure Current Departure
(mm) (%) () () (MJ/m”) (%) (gDM/m?) (%)
Central region 29 14 144 -0.6 1411 -4 221 12
Dry region 27 19 20.8 -0.7 1449 -3 171 13
Dry and
irrigated 91 41 16.4 13 1369 -4 262 27
cultivation
region
Dry and grazing 1 -94 1838 -1.6 1440 -3 77 0
region

Table 33Afghanistafd | ANRY2YA O AV RADYKR2NEBEaR2¢dD OdzZNNBy i &Sl az2yQa
July- October 2020

Cropped arable land fraction Cropping intensity Maximum VCI
Region
g Current (6) Departure (%) Current (%) Departure (%) Current

Central region 10 72 108 4 0.91
Dry region 6 122 110 -2 0.57
Dry and irriga’[ed 13 27 107 0 0.66

cultivation region
Dry and grazing 1 159 101 -2 0.62

region

















































































































































































































































































































































































































































































































































































