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BOM Australian Bureau of Meteorology

CALF Cropped Arable Land Fraction

CAS Chinese Academy of Sciences

CWAI CropWatch Agroclimatic Indicator

CwWsuU CropWatch Spatial Units

DM Dry matter

EC/IRC European Commission Joint Research Centre
ENSO El Nifio Southern Oscillation

FAO Food and Agriculture Organization of the United Nations
GAUL Global Administrative Units Layer

GVG GPS, Video, and GIS data

Ha hectare

Kcal kilocalorie

MPZ Major Production Zone

MRU Monitoring and Reporting Un

NDVI Normalized Difference Vegetation Index

OISST Optimum Interpolation Sea Surface Temperature
PAR Photosynthetically active radiation

PET Potential Evapotranspiration

RADI CAS Institute of Remte Sensing and Digital Earth
RADPAR  CropWatch PAR egclimatic indicator

RAIN CropWatch rainfall agroclimatic indicator

SOl Southern Oscillation Index

TEMP CropWatch air temperature agroclimatic indicator
Ton Thousand kilograms

VCIx CropWatch maximum Vegetation Condition Index
VHI CropWatch Vegetatiohlealth Index

VHIn CropWatch minimum Vegetation Health Index

W/m? Watt per square meter



Bulletin overview and reporting period

This CropWatcbulletin presents a global overview of crop stage and condition betwiasiary

and April 2019, a period eferred to in this bulletin as thdASQJuly August Septemberand

Octobe) LISNA 2R 2NJ 2dzad (KS & NB LRIUBuEh/pablicaidriNgsie®Rbpe ¢ KS 06 dzf
the CropWatch group at the Institute of Remote Sensing and Digital Earth (@ARM)Chinese

Academy of Sciences, Beijing.

CropWatch indicators

CropWatch analyseare based mostly on several standard as well as new gfoaseld and
remote sensing indicators, following a hierarchical approach.

In parallel to an increasing spatial precisiof the analyses, indicators become more focused on
agriculture as the anadgs zoom in to smaller spatial uni@&.opWatch uses two sets of indicators:
(i) agroclimatic indicators RAIN, TEMP, RADPARd potential BIOMSSshich describe weather
factorsand its impacts on cropsand (ii) agronomic indicatorsVHIn, CALF, and VQBtppping
Intensity, and vegetation indiceslescribing crop condition and development. Importantly, the
indicators RAIN, TEMP, RADPAR, and BIOMSS do not directly describe liee veggbles rain,
temperature, radiation, or biomass, but rather they amatal averages over agricultural areas,
which are weighted according to the local crop production potentialP@Yindicators planted
area, yield and production.

For each rporting period, the bulletin reports on thdeparturesfor all seven indicats, which

(with the exception of TEMP) are expressed in relative terms as a percentage change compared to
the average value for that indicator for the last five or fifteen yedepénding on the indicator).For

more details on the CropWatch indicators asphtial units used for the analysis, please see the
quick reference guide in AnneR, as well as online resources and publications posted at
www.cropwatch.com.cn

CropWatchanalysis andndicators

The analyses cover large global zones; major producing countries of maize, rice, wheat, and
soybean; and detailed assessments @frinese regiongtl major agricultural countriesand 201
AgroEcological Zones (AEZSs)

This bulletin is organized as follows:

Chapter Spatial coverage Key indicators

Chapter1  World, using Monitoring and Reporting Units RAIN, TEMP, RADPAR, BESM
(MRU), 65 large, agrecologically homogeneous
units covering the globe

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

Chapter 3 42 key countries (main producers and exporters) As above plus NDVI and GVG survey
and205 AEZs

Chapter 4 Chinaand regions As above plus high resolution images;

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

Regular updates and online resources

The bulletin is released quarterly in both English ahith€se.E-mail cropwatch@radi.ac.crio
sign up for the mailing ligir visit CropWatclonline atwww.cropwatch.com.cn
http://cloud.cropwatch.com.cn/
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Executive summary

The current CropWatch bulletin descréoeiorldwide crop condition and food production as appraised by
data up to the end of October 2019. It is prepared by an international te@aondinated by the Institute of
Remote Sensing and Digital Earth (RADI), Chinese Academy of Sciences.

The assessmeig based mainly on remotely sensed data. It covers prevailing weather conditions, including
extreme factors, at different spatial scaletaréing with global patterns in Chapter 1. Chapter 2 focuses on
agroclimatic and agronomic conditions in major pration zones in all continents. Chapter 3 covers the

major agricultural countries that, together, make up at least 80% of production an2l ®dpa o0 G KS & O2
O2dzy iINASa¢0 6KAES OKFLIISNI n T 22Y&8 Ayid2 /| Kikgl & { LIS
rice, wheat, and soybean fr which the bulletin presents a global production estimate for crops harvested
throughout 2019 (Chapter 5.1).

The bulletin is issued at a time when virtually all 2019 crops have been harvested in the temperate northern
hemisphere, while in many tropical areas in both hemispheres rice crops are growing (to be harvested in
early 2020) or are close to harvest.the southern hemisphere the summer season/monsoon season is
ongoing.

Agro-climatic conditions (Chapter 1)

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

The current reporting period was globally warm and dry, and this is confirmed by numerous fires listed in
the sectionon Disasters (Chapter 5.2) on almost all continents. CropWatch uses 65 large spatial units
(referred to as MRU) to asses global aglimatic patterns, Most MRUs experienced average RAIN, 57%
had above average temperature and 66% had above average sanshi

On a continental basis, RAIN anomalies were largest in north America (+24% above average), central Asia
(+22%) and in Oceania (down 38&tnpared with average). Low precipitation in southern and especially

central America-9%) is directly associatedwi K | @SNE G(SyasS aAiddz dAz2y Ay
Chapter 5.2 on Disasters).

In North America, TEMP was 0.4°C below averagsiti?® anomalies occured in central and eastern Asia
(+0.3°C compared with average) where almost all MRUs has tambjswarmer than average weather
positive over their agricultural areas (89% and 100%, respectively). RADPAR was generally closeto averag
except in South and Central America (+3%) and Oceania (+6%), where all MRUs were affected. The largest
BIOMSS inease occurred in central Asia (+5%)

Acutely abnormal or damaging weather conditions are described in Chapters 3.1 by country and in Chapter
5.2 impact type. They include several tropical cyclones in different Basins: Kyarr, in the Indian Ocean,
affected suthern Asia and the Horn of Africa; Dorian created havoc in the Caribbean and the western
Pacific, Lekima, Faxai and Hagibis affected emgtsia and soutleast Asia.

Global Agricultural production estimates (Chapter 5.1)

The bulletin provides the send revised global estimate by the CropWatch team for 2019 production of
the major commaodities. About 90% of the production is actually medieihd about 10% is treAshsed.



14| CropWatch BulletinfNovember2019

The volumes produced in 2019 include 1055 million tonnes of maize, up 0.5% fi@n783 millions for
rice (as paddy; up 4.2%), 716 million tonnes of wheat (a 0.9% increase) and 324 million tonnes of soybeans,
1.0%loweli Ky € ad &Sk NQRAa 2dziLidzi @

The largest net cereal production increases in million tonnes occurred in India (138einfsa drop in

wheat output), China (10.6), United States (9.7), Pakistan (5.2) followed by Bangladesh (3.7), Argentina
(3.3), Myanmar (&) and several central and western Asian countries where wheat did well after several
years of poor performance (@.to 2.4 in Afghanistan, Iran and Uzbekistan). The largest net cereal
production decreases in excess of 1 million tons affected Austr8liéque to poor wheat), Kazakhstan (

3.5, wheat), South Africa -1(7, maize), Indonesial(6, rice) and Ukrainé€l1.4, maize and wheat). As
described in the country narratives in Chapter 3, the listed situations are directly related to prevailing
environmental conditions

China (Chapter 4)

The total 2019 annual crop production is estimated at 628 million tons, ufr@®2018. For summer
crops (including maize, seiaite rice / single rice, late rice, spring wheat, soybean, tuber crops, and other
minor siImmer crops) the output is put at 467 million tons, a 2% increase This is mainly due to the good
performance of maie and rice, the production of which reached 224 million tons, 1% above the 2018
output. Maize vyields in Heilongjiang, Jilin, Liaoning amerl Mongolia were up 3%, 5%, 3%, and 2%,
respectively. In contrast, Both Henan and Shandong maize production didpp2% due to drought at
early growing stage.

At 203 million tons, rice production (mostly single rice and late rice) was 3% above MdDyea 2 dzii LJdzi &
increase due to favorable late season weather was the main factor behind the improved prodiitigon.
wheat production estimate of 126 million tons was up 2% over 2018.

Soybean output (14441 thousand tons) underwenjearon-year increase of 3%. 2019 was the fourth
consecutive year of increased soybean hectarage and production. In Heilongjiangjtreogizean region

of China, production was up 8%. This is exceeded in Jilin where increased planted area and ytiedd resul
in an 10% increase in output. .



Chapter 1. Global agroclimatic patterns

1.1 Introduction to CropWatch agroclimatic indicators (CW Als)

This bulletin describes environmental and crop conditions over the period from July to October 2019, JASO,
NEFSNNBR (2 Fa GNBLR2NIAY3I LISNA2RED® Ly GKAA& OKLF LI ST
(MRU) which cover the dbe, but CWAIsre averages of climatic variables over agricultural areas only
AYaARS SIFIOK aw! ® C2N) AyaidlyOoSs Ay GKS a{I KIFEN}¥ (2
cropped areas are considered. MRUs are listed in annex C and serve the poirpdsetifying global

climatic patterns. Refer to Annex A for definitions and to table A.1 for 2019 JASO numeric values of CWAIs

by MRU.

Although they are expressed in the same units as the corresponding climatological variables, CWAIs are
spatial averags limited toagricultural land and weighted by the agricultural production potential inside

each area.

2SS fa2 aidNBaa GKIFIG GKS NBFSNBYyOS LISNRA2RX NBFSNNBR
from 2004 to 2018. Although departures fnathe 20042018 are not anomalies (which, strictly, refer to a

Gy 2NXEFE LISNA2Ré 2F on &SFNBROX S YySOSNIKSE Saa dzas
refers to the most recent 15 years is our focus on agriculture, as already mentioned previeus

paragraph. 15 years is deemed an acceptable compromise between climatological significance and
agricultural significance: agriculture responds much faster to persistent climate variability than 30 years,
gKAOK Aa | FdzZ t 33y SNIAs@esedyusaRirNsubsetuer thapiis @é adopt

an even shorter reference period of 5 years (i.e. 20048) but the BIOMSS indicator is nevertheless
compared against the longer 15YA (fifteen years average). This makes provision for tesgdaste 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 201-23) were below the trend.

Correlations between variables (RAIN, TEMP, RADPAR, BIOMSS) at MRU scale derivirodirectly
climatology. For instance, the positive correlation (R=0.354) 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 haaticdrtietts
on vegetation and agriculture due to the within zone spatial variability of weather.

It is important to note that we have adopted a new calculation procedure of the biomass production
potential in the previous (August 2019) bulletin. The newraach inclués sunshine (RADPAR) as well
next to TEMP and RAIN. Readers are referred to the previous bulletin for details.

1.2 Global overview

The current reporting period experienced yet another absolute global monthly temperature record
(October). Thifollowed othe monthly records, especially July, the warmest month ever recorded on the
planet (see Sources [1] to [5] at the end of the chapter). Considering that September was the second
warmest on record, the current JASO was globally warm and drythéni$ confimed by numerous fires

listed in the section on Disasters (Chapter 5.2) on almost all continents. According to the source of data
and calculation procedures, the global temperature anomaly for JASO agains2@084eached between
-0.1C and+0.1°C over gricultural areas, thus excluding deserts and boreal areas.
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Over the last two reporting periods, there has been a clear trend of decreasing quarterly rainfall
accompanied by increasing temperature and sunshine (RADPAR), as shown in Eigbeut. halfthe

MRUs experienced average RAIN, 57% had above average temperature and 66% had above average
RADPAR.

=
w
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w

RAIN and RADPAR % departure from 15-year average
TEMP °C departure from 15-year average

-10 ‘ : : : :
JFMA  AM]] JASO OND) JFMA AMJ] JASO OND| JFMA AM)] JASO

CropWatch reporting period 2017-JFMA to 2019-JASO

Figure 11 global departure from recent 15 year average of theRAINEMP and RADPAR indicators since 2017
JASOperiod (averagof 65 MRUs, unweighted)

Figure 1.1 shows unweighted averages of the CropWatch-@ignatic Indicators, i.e. the arithmetic means

of all 65 MRUs, which are relatively close to average. CWAIlsmaqgited only over agricultural areas, and

they display aelatively average situation, globally (RAIN +3%, TEMP average, RADPAR +2% and BIOMSS
+1%, as result of the combined positive departures of RAIN and BIOMSS).

When global MRU average departures armpaoted using agricultural area as a weighting factor, sithe
rainfall departure of 7% is observed (Table 1.1), with average TEMP and BIOMSS but RADPAR up 1.7%.
Because MRUs are large areas, and because sunshine tends to be less variable thanamdinfall
temperature, the close to 2% departure for RADPARter significant.

Table11 Departures from the recent 1fear average of CropWatch agi@imatic indicators over regional

- MRU groups. Within each group, averages are weeghby the agricultural area of individual MRUs.
a h U K iadiuHetfive non agricultural areas shown in white in the map. They are located mostly at high
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northern latitudes, and characterized by the largest positive TEMP departure. Some of them experienced
unusually intense fires In their recent summer season.

RAIN TEMP | RADPAR | BIOMSS
% °C % %

Africa 13 —-0.2 1 2
AmericaS + C -9 0.0 3 -2
America N 24 —04 1 2
Asia center 22 0.3 1 5
Asia East 2 0.3 2 -3
Asia South 11 0.0 1 2
Europe —4 -0.1 1 -3
Oceania —38 0.2 6 3
Others —4 0.5 6 11
World 7.0 0.1 1.7 0.5

On a continental basis, RAIN anomalies were largest in north America (+24% above average), central Asia
(+22%) and in OceanigB8%), reinforcing the anomalies that were observed during the prevididJ]

reporting period when the corresponding values wéf, 20% aneB0%. While AMJJ was relatively dry

in East Asia-12%) and in South Asidl8%) the areas experienced precipitation that was average (+2%)

and above average (+11%), respectively, dutime current JASO reporting period. Low precipitation in

southern and especially central Americ%) is directly associated with a very tense situation in the
GRNRdzZAK(G O2NNAR2NE ONBTFSNI G2 / KFELWGSNI podu 2y 5Aial ai

In North America, TEMP was 0.4C belaverage, with most other areas recording closer to averag
temperature. Positive anomalies occur in central and eastern Asia (+0.3°C compared with average) where
almost all MRUs has consistently warmer than average weather positive over their agricitas(89%

and 100%, respectively).

RADPAR was generatlpse to average except in South and Central America (+3%) and Oceania (+6%),
where all MRUs were affected.

The largest BIOMSS increase occurred in central Asia (+5%), with large differences bedviredimidual
MRUSs, as listed below (1.6)

1.3 Rainfall ( Figure 1.2)
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Figure 12 Global map of rainfall anomag (as indicated b¥ the RAIN indicator) by CropWatch Mapping and Reporting
c r

Unit: departure of July to October 2019 tat from 20042018 average (15YA), in percent.

Dry conditions
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Rainfall deficits occurred mostly in South America, south of and including the Gamtitaérn Andes
(MRU21), Central eastern Brazil (MRU23) and the Brazilian Nordeste (MRU22) , where deficits are just
above 10%. Larger deficits in excess of 20%haiSemiarid Southern Cone (MRU28) with a 40% shortfall

of rain and Western Patagonia (MRUZ27) -2886. The major agricultural area of the Pampas had a deficit

of 17%, corresponding to early and nddason stages of winter crops at a time when summep and
preparation is just starting.

The second deficit area extends from Australia across maritime smaghAsia to east Asia, with the driest
conditions prevailing in Australia at the beginning of spring: Northern Australia (MRLEER)
precipitation compared with average, Australian desert (MRU&2%), Queensland to Victoria (MRU54,
40%) and Nullarbor to Darling (MRU587%). Precipitation in the southern areas (MRUs 54 and 55) is
normally in excess of 200 mm during the reporting period buy d80 mm and 173 mm were recorded,
respectively, at the late stages of winter crops. Settbst Australia (MRU55) had one of the largest
sunshine anomalies (+10%) globally.

The precipitation deficit reached 21% in Maritime Southeast Asia (MRU49) and Béftieastern China
(Huanghuaihai, MRU34).

A final dry area extends from the Caucasus (MRt2Z295) to the northern Mediterranean areas in Turkey
and Europe up to Spain (MRU583%).

Wet conditions

The largest precipitation excesses extend over aigaatis area extending from Southern Asia to northern
Africa, across several climatic zones which were all at or nearing the end of their summer cropping season
over the reporting period. They include Southern Asia (MRU45, +47% precipitation comparedardtes

the Pamir area (MRU30, +50%), Punjab to Gujarat (MRU48, +100%, which represents about 1200 mm of
precipitation), Western Asia (MRU31, +34%), the Sahara to Afghan deserts (MRU64, +41%) and the Horn
of Africa (MRUO04, 67%). In the two last MRUs, etgageamounts are small (17 mm and 87 mm, respectively)

and the rainfall has created local floods but also improved the biomass potential, especially iaradge

(+30% and +1%).

Slightly lower precipitation was recorded over the easteemtral parts ofAda with excesses in the range
from 31% to 36%) in Southern Mongolia (MRU47), Eastern Central Asia (MRU52) and Northeast China
(MRU38).

Very wet conditions prevailed over north America, with the largest late summer crop season excesses
reported from theSiara Madre (MRU17, +35%) and especially the Northern Great Plains (MRU12) which
recorded 409 mm when 257 mm were expected, a positive departure of 59%. The area also experienced
rather cool weather 1.4 below average low sunshi384).

1.4 Temperatures (Figure 1.3)
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Figure 13 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and
Reporting Unit: departure of July to October 2019 average from 2@®48 average (15YA), ic°.

Negative emperature of-1.0°C or larger occurred in Stdimreal America (MRU15, 1.0°C below average).
The area (Canada) is of limited agricultural importance for crop agriculture, contrary to British Columbia to
Colorado (MRU11:1.4°C) and especiallghe Northern Geat Plains (MRU12;1.4°C), which also
experienced cool and wet weather. The West Coast MRU16, which includes most of California suffered
more from drought (RAIN6%) than from high temperature.Positive temperature departures larger than
+10°C occurredn MRU47 (Southern Mongolia) and reached just 1.1°C.

1.5 RADPAR(Figure 1.4)
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Figure 14 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by
CropWatch Mapping and Repting Unit: departure of July to October 2019 total from 2002018 average (15YA), in
percent.
The already mentioned MRU15 (Soireal America, RADPAR down 3% below average) was one of two
low sunshine areas in northern America, the other being the Nortligeat PlainfMRU12) with the same

-3% deficit.

Remaining low solar radiation areas all occur in the south and east of Asia. They include the two adjacent
areas of Southern Asia (MRUA45, essentially India) with a spectacular 9% drop in sunshine cortpared w
average ad Punjab to Gujarat (MRU48) where the drop reaches 5%. All the listed areas in America and
Asia had abovaverage rainfall and low temperature. In Southern Japan and the southern fringe of the
Korea peninsula (MRU46), the shortage of sunstéaehed 3% wh excess precipitation, but temperature

was close to average. All the listed areas also have negative biomass production potentials, except in
Punjab to Gujarat where the very large excess in precipitation (+100%) combined with reducexcteap
assocated with low temperature and sunshine led to a biomass potential increase of 21%.

Large positive sunshine departures in excess of 5% occurred in thirteen MRUs on all continents. In America,
with the exception of Suboreal America and the Ntihern Great Rains, the whole continent has above
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average sunshine, with the largest values in Northern South and Central America (MRU19, +5%) and the
Caribbean (MRU20, +6%) and, at the southern end of the continent, Western Patagonia (MRU27) with a 5%
positive departuie.

In Southern Africa (MRUQ9) the excess was 4% on average, with the Mediterranean area of the Western
Cape (MRU10) having recorded 5%.

In eastern and soutkeastern Asia the largest positive departures correspond to Maritime Southeast Asia
(MRU49) and thé.ower Yangtze (+8%), followed by Southern China (MRU40) and Hainan (MRU33) at 6%
and Mainland Southeast Asia (MRU50) at +5%.

The largest departures occur in Australia with Nullarbor to Darling (MRU55) at +10%, the central Australian
desertareas (MRUG3with Queensland to Victoria (MRU54) at +6% and Northern Australia (MRU53) at
+5%

1.5 BIOMSS (Figure 1.5)
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Figure 15 Global map of photosynthetically active vradiatioanomaly (as indicated by the RADPAR indicator) by
CropWatch Mapping and Reporting Unit (MRU), departure from 15YA between between January and April 2019

About half the variability of BIOMSS departures derives directly from RAIN, TEMP and RADPAR departures
with RAIN departures accounting for the largest (abéd%) BIOMSS variability and TEMP and RADPAR
accounting for about 30% each. It remains that other factors play a part, which also explains why BIOMSS
departure patterns do not closely follow RAIN depee patterns.

Large negative BIOMSS anomalies are lyidéspersed among the continents. The largest potential
biomass production deficit was recorded over Northern Australia (MRU53R0%t, mostly in a grass and
shrubland area that plays a minoole for crop production, but includes some of the maire$tock
producing areas in the country. We next need to mention three adjacent south American MRUs, covering
a large diversity of environmental conditions: the Centraithern Andes (MRU21, 14% bel@average),

the Semiarid Southern Cone (MRU28) and CGahhorth Argentina (MRU25), both afl1%. The first
includes high elevation areas but practices irrigation in the coastal lowlands. All are relatively minor crop
production areas but play a signifitarole in livestock production, and it is thus liketat rangelands and
grasslands have suffered in the area.

Finally, two unrelated areas in Europe and in Africa: Ukraine to Ural mountains (MRU58) with a 13 % drop
in biomass production potential andhé East African highlands (MRUO02)-Ht%. Ukraine exp&mnced
average rainfall but low temperature and sunshine. In MRUO2, rainfall was abundant (+11%) but
temperature was below average.

If Boreal America (MRU61) and Sadotic America (MRU65) are exoha positive BIOMSS anomalies
larger than 20% occurred Punjab to Gujarat (MRU48, +21%) and in the Sahara to Afghan deserts (MRUG64,
+30%). While the second is not relevant due to normally extremely low rainfall (the MRU recorded 25 mm
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instead of 18!) thedoubling of precipitation in MRU48 (1203 mm instead@1 mm) is very significant in
spite of low temperature and sunshine. As detailed in the section on Disasters (5.2) parts of the area
suffered bad floods, but the abundant rainfall has neverthelesefited summer crops and grazing lands.
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Chapter 2. C rop and environmental
conditions in major production zones

Chapter 2 presents the same indicatoRAIN, TEMP, RADPAR, and BI@MS$hose used in
Chapter 1, and combines them with the agronomic indicatarepped arable land fraction

(CALF), maximum veggion condition index (VCIx), minimum vegetation health index (VHIn) and
cropping intensity index (€I)to describe crop condition six Major Production Zones (MPZ)
across all continents. For more information about these zones and methodologies udkd, see
quick reference guide in Annex C as well as the CropWatch bulletin online resources at
http://www.cropwatch.com.cn/htm/en/bullAGon!showBulletin.action#.

2.1 Overview

Tables 2.1 and 2.2 present an overview of the agroclimatic (Table 2.1) and agediiatulie 2.2)
indicators for each of the six MPZs, comparing the indicators to their fifteen angdareaverages,
respectively. Ta text mostly refers simply to "average" with the averaging period implied.

Table2.1 Agroclimatic indicators by Major Production Zone, current value and departure from
15YA (July to October 2019)

RAIN TEMP RADPAR BIOMSS
Current Departure Current Departure Current Departure Current Departure
(mm) (%) (C) (C) (MJ/me) (%) (9DM/nP) (%)
West Africa 1058 12 24.6 0.3 1086 1 724 3
North 436 30 20.3 -0.3 1134 0 609 0
America
St 292 19 18.4 0.0 1018 3 437 5
America
S.andSE 1534 21 25.4 0.1 1044 3 676 1
Asia
Hhiser 308 3 16.4 0.6 977 3 455 8
Europe
C.Europe
and W. 256 -2 14.6 0.7 867 -1 376 7
Russia

Note: Departures are expressed in relative tefmarcentage) for all variables, except for temperature, for which absolute
departure in degrees Celsius is given. Zero means no change fromethgevalue; relative departures are calculated as (C
R)/R*100, with C=current value and R=reference valuehi$the fifteeryear average (15YA) for the same period {@dyober)

for 20042018.

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

CALKCropped arable land Maximum VCI ClI Cropping Intensity
fraction)
Current(%) 5ADeparture (%) Current Current(%) 5ADeparture (%)
West Africa 97 1 0.96 126 -2
North America 96 2 0.93 103 8
South America 89 -2 0.65 130 2

S. and SBsia 97 2 0.99 141 6
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Western Europe 90 0 0.87 133 3

Central Europe 94
and W Russia

Note: See note for Table 2.1, with refezervalue R defined as the fiyear average (5YA) for the same period (Qdyober) for
20142018.

-2 0.84 108 0

2.2 West Africa

The reporting period covers the onset of the main rainy season throughout south of the region
and the end of the rainy season in the northeBahelian areas. The main activities include the
sowing of main cereals (maize, sorghumillet, and rice) under both rainfed and irrigated
conditions. Tuber crops like yam are being harvested while rice harvest extends into December
and January. In theosith with bimodal rainfall, the first maize crop was harvested in October;
however cassavis still growing hence contributing to the cropped arable land as reflected by the
CALF (97%).

Indicators show close to but above average rainfall of 1058 mm (+128#)age temperature
(TEMP 24.6C, down 0.3C) and sunshine (RADPAR 1086 MJ/m2, upatiny to a marginal
increase in biomass production potential (BIOMSS 724 gDM/m2, +3%) with larger departures
observed in soutfeastern Nigeria bordering Cameroon.eT¢ropped arable land fraction (CALF)
reached 97% for the region (1% above 5YA). ThemuawiVVCI (VCIx) map as an index of crop
condition shows an average value of 0.96 exceeding 1.0 in some areas of northern Nigeria,
indicating generally favorable conditi for crop growth.

These CropWatch indicators, show stable climatic conditions foMR& and mostly favorable
prospects for 2019 crops due to adequate cumulative rainfall amounts.

Figure 21 West Africa MPZ: Agroclimatic arejronomic indicators,July to October 2019

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

Percent of the area(%)
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c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm)
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Note: For more information about the indicators, see Ariex

2.3 North America

This reporting period was the critical grondbason of summer crops in North America, including
maize, rice, spring wheat and soybeans. The -afinoatic condition was extremely wet: rain was
significantly above (+30%), and temperature was below (by p.8%€rage, however with
significant spatial ifferences across the region. Sunshine as measured by the RADPAR indicator
was average.

The Great Plains and Canadian Prairie were dominated by above average precipitation, especially
in the north and east ofite Great Plains. Large variations in preaipin were observed over time

in the lower Mississippi, where the departure reached3® mm in late August but +75 mm in late
October. Above average temperature was observed up to late September, but singe the
temperature declined rapidly in the Grealaihs the Prairies, reaching.0C in late October.

As a whole, potential biomass in the region was close to average, but a markedsnatth
gradient characterizes the variable: negative departures in exaie®6% in the Prairies and the
northern GreatPlains, but positive departures between 10% and 20% in other regions, from Texas
to the East Coast.

The cropped arable land fraction (CALF) was up 2% compared to the average of the last 5 years
and the croppig intensity reached 103%, up 8% over average.

According to VCEavorable crop conditions were observed in northern Canada and northern Great
Plain, with average crop condition in the Corn Belt, and unfavorable conditions in the southern
Great Plains where WHIn identifies drought conditions.

Overall,CropWatch assessehe situation in North America as close to average.
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Figure 22 North America MPZ: Agroclimatic and agronomic indicatafanuaryto April 2019.
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Note: For more information about the indicators, see ArBiex

2.4 South America

High temporal and spatial variability of agelimatic and agronomic indices was observed over the
region. Globally, the region showed a strong negaéimemaly in RAIN of about 19 %. Uruguay

and Rio Grande do Sul in Brazil showed significant periods of excess during July and October and
negative anomalies in August and September. Seatst Paraguay, Misiones Province in
Argentina and Parana State in Btahowed a near 45 mm precipitation shortfall in September,
followed by a positive anomaly of similar magnitude at the beginning of October and a strong
negative anomaly again at the end of October. Other areas showed mostly quite stable patterns
duringthe first 3 months covered in this report but larger anomalies in October.

TEMP showed no anomaly on average for the whole MPZ; nevertheless, temporal and spatial
variability was observed with positive and negative anomalies along the period. A clear North
South pattern is observed in temperature profiles. All regions showed a large negative anomaly
and positive anomaly at the beginning and end of July respectively. Southern areas, including Santa
Catarina State in Brazil and the regions further south shibmegative anomalies in August and
September, while Northern areas (north of and including Parana State) showed light positive
anomalies in August and strong positive anomalies in September. Most of Argentina and the
western third of Uruguay also displaya marked positive anomaly at the end of September and

a negative anomaly in October. Central areas (Parana, eastern Paraguay and northern Uruguay)
showed positive temperature anomalies in October.

BIOMSS showed on average a 4.6 % posatioenaly. Larger @sitive departures were observed

in most of Brazil. The largest BIOMSS deficits were in the Chaco and North of Argentine Pampas,
as well as in the northern part of Brazilian agricultural area. CALF showed a reduction of 2%. Un
cropped area were located mialy in western Argentinian Pampas and to some extent in central
western and northwestern Brazil. The cropping intensity of South America was 130% which is 2%
above 5YA.

For the whole region VCIx was 0.65, a lower value than registergdgdthe previousAMJJ
reporting period. Low values were observed in southern and western Argentinian Pampas. Low
values were also observed in Argentina Pampas and meegtern Brazil. Scattered drought
conditions were identified all over the MPZ. In pewtar, low mininum VHI values occurred in the
southrwestern Pampas, central eastern Brazil and in Paraguay. Better conditions were found in the
North of the Pampas and Mesopotamia in Argentina and South and East Brazil.

Although the fact is not clearly flected in RAIN romalies, some indices show poor conditions
for crops in South and West Argentine Pampas.
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Figure 23 South America MPZ: Agroclimatic and agronomic indicatdrdy to October 2019
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Note: For more information about the indicators, séanexB.

2.5 South and Southeast Asia

The South and Soutbast Asia MPZ includes India, Sri Lanka, N&mlgladesh, Myanmar,
Thailand, Cambodia, Laos and Vieimaa region with very diverse climates, topography and
phenology. The main cereals are maize and particularly rice, which were mostly planted during the
monitoring period. In the case of long seasamsl multiple cropping, one of the rice crops often
reacted maturity during the second half of the reporting period.
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The agreclimatic conditions were favorable for the development of crops planted during the JASO
period, in particular due to abundant predation (RAIN 1534 mm, +21%). The largest amounts
wererecorded in India (1616 mm, +40%). Rainfall exceeded average by 400 mm in early September
in 18.9% of the area, mostly in centedstern and southern India, Sri Lanka and the border area
between Inda and Nepal. Low rainfall with negative departures waseoved in Thailand (948mm,
-17%), Cambodia (1181mnr8%) and Vietnam (1130mrH%). Temperature was normal (25.4°C,
-0.1%C), especially in most of the soutlastern region (Cambodia, Thailand, Viemd.aos and
Myanmar). During miduly heat wave conditis affected central and northern India with
temperature more than 2.5 degrees above average and RAIN down by 100 mm; this is consistent
with the low VHI values over the area.

Cropping intensity (Clavied from 100% (single cropping) to 300% (three cragrsyear on the

same land). The average Cl from November 2018 to October 2019 was 141%. Most triple cropping
is concentrated in Vietnam, south Thailand and Bangladesh while double cropping takes place
mainly in the southern foothills of the Himalayas initndnd the lower Irrawaddy River region in
Myanmar. Potential biomass was mostly average (BIOMSS, 676 gDM/m2) but low values occurred
between northeast and southwest India while higher values aresdah northwestern India and
northern Myanmar (departues larger than 20%).

Nearly all cropland was cultivated: average CALF value reached 96%. VCIx in most of the MPZ was
above 0.8, locally reaching values as high as 1.0.

In general, in spite of localiddloods and droughts, the production of the MPZ is ased as fair.

Figure 24 South and Southeast Asia MPZ: Agroclimatic and agronomic indicafary, to October 2019
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c. Spatiadistribution of temperature profiles d. Profiles of temperature departure from average (mt

m <0.5 (_,\f’(
£05-08 R = Uncropped

I 0.8-1.0

e. Maximum VCI f. Cropped arable land
< -20% o

[1-20% to -10%
[1-10% to 0%
1 0% to 10%
B 10% to 20%

B severe Drought
[ Moderate Drought
[ Abnormally Dry
B o Drought

ot
g. Biomass accumulation potential departui h. VHI minimum

fﬁ‘) . 100

i.Cropping intensity
Note: For more informatiorabout the indicators, seAnnex B

2.6 Western Europe

Crop condition was generally above average in the western European MPZ during this reporting
period, resulting from a combination of positive temperature anomalies and overall above
average precipitatin in most areas.

Significant differences in precipitan were observed between different countries but the MPZ as

a whole recorded slightly above average RAIN (up 3%). Befor8apiteémber, more than 90% of

the MPZ suffered a deficit in rain; over thatiee monitoring period, poor precipitation was
observel in more than 60% of the areas (Germany, Austria, Slovakia, Czech Republic, and Hungary)
with the most severe shortfalls in Slovakia (RABPb compared with average), Hunga2go),

Austria {9%) andhe Czech Republi&s®b). However, frequent and abunaaainfall was observed
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in the UK, France, and weStermany, which benefited summer crops to some extent in those
regions. RAIN deficit conditions persisted after September in Slovakia, Hungana Austrihe
Czech Republic where they affected the sowamgl emergence of winter crops: more rain is
needed in those regions in the coming months to improve soil moisture and create favorable
conditions for the winter crops.

Temperature for the MPZ as a whkavas slightly above average (TEMP +0.6°C), and sunslais
well above average with RADPAR up +3%. Most areas experienced vilaamesual conditions,
while below the average temperature mostly occurred in e&d&ptember and earidctober. The
spatialdistribution of temperature profiles indicates that e heat waves swept across Europe
in late August, micBeptember and mi@ctober. High temperature shortened the grain filling
stage of crops and accelerated the maturity, which may reduce crop yiettisa@ambined with
rain deficit- may cause a reductioof sown area of winter crops in the North and East of the MPZ.

Due to warmetthan-usual conditions and favorable sunshine, the biomass accumulation potential
was 8% above average. The lowest BIOM®&rtees 20% and less) occurred in Denmark and
north of Germany, and scattered in other countries. In contrast, BIOMSS was above average
(sometimes exceeding a 20% departure) over central France,-sastiern Italy, and central Spain.

The average maxinm VCI for the MPZ reached a value of 0.87, indicatiogti;nfavorable crop
condition. More than 90% of arable land was cropped, which is the same as the receyadive
average. Most wcropped arable land was concentrated in Spain, and seasitern Itdy.
Cropping intensity (133%) was up 3% compared vhighfiveyearaverage across the MPZ.

Altogether, the condition of harvested winter crops was above average during this reporting
period, while the condition of summer crops was mixed, with large spdifi@rences. More rain
is needed to ensure an adeq@asoil moisture for the ongoing winter crop season.

Figure 25 Western Europe MPZ: Agroclimatic and agronomic indicatdrdy to October 2019
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d. Profiles of temperature departure fron

c. Spatial distribution of temperature profile average (mm)
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Note: For more information about the indicators, sé@nex B

2.7 Central Europe to Western Russia

Harvesting of summer crops and sowing of winter crops took place, for the MPZ as a whole, under
cod weather conditions (TEMR.7°C below average) with close to average radiation and rainfall
(RADPARLY%, RAIN2%).

Crop condition was generally somewhat below average over the MPZ, but with regional
differences. As indicated by the rainfall profiles,34.of the region experiendebelow average
precipitation throughout this monitoring period, including Poland, southern Belarus, Ukraine,
Romania, Moldova, and the Russian Oblasts of Bryansk, Kursk, Orlov, Lipetsk, and Belgorod.
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However, RAIN was mostly alibaverage in miduly andAugust, with a peak nearly 80% above
average in the eastern part of West Russia, including the Orenburg and Perm Oblasts, and the
Bashkortostan Republic.

Temperature profiles show different patterns between the western and thereéand eastern

parts ofthe MPZ. While temperature varied from about average in July to well above average
(4.5C above average) in October in the West, it suffered from significant drops below average in
in August (down 6.0°C) and September (up to 6)50ver central and easteBelarus, eastern
Ukraine, and the Oblasts of Bryansk, Kursk, Belgorod, Voronezh, Saratov, Orenburg and Rostov,
and the Krays of Krasnodar and Stavropol in Russia. The lowest temperature departure (a 6.5C
drop) was recorded fothe Orenburg Oblast. Howey, generally warm weather was recorded
during late August and early September in Poland, western Belarus, Ukraine, Romania and
Moldova.

The agreclimatic condition led to an average biomass potential drop for the MPZ as a whole
(BIOMSS,7% compared to th fiveyear average) with a VCIx value of 0.84. The distribution map
of the VCIx index, however, shows regional differences and values below 0.8 in southern and
eastern Ukraine, parts of Poland, the Krays of Stavropol and Krasand the Oblasts of Rosto

and Orenburg. VHIn basically follows the same spatial pattern.

Almost 94% of the arable land was actually cropped during the reporting period (with CALF just 2%
below average). Ugropped land concentrated in southern Ukraieastern Orenburg Oblast, dn
northeastern Stavropol Kray. The cropping intensity remained stable compared to the recent five
year average. The doubtzopping area was mainly distributed in the eastern Krasnodar Kray.

Generally, with most areas showing el average conditions, clwent prospects of crop
production are not promising in the Central Europe to Western Russia MPZ.

Figure 26 Central EuropeNestern Russia MPZ: Agroclimatic and agronomic indicatduty to October2019.
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Chapter 3. Core countries

3.1 Overview

Chapter 1 has focused on large climate anomalies that somgtigaeh the size of continents and beyond.

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

1. Introduction

The global agralimatic patterns that emerge at &MRU level (chapter 1) are reflected with greater spatial

detail atthe nationalandsuif I G A2y f | RYAYAAGNI GA DS NGBS {02 dR/IIANFINR&E
including major producing and exporting countries are all the object of a specifidedaited narrative in

the later sections of this chapter, while China is covered in Chapter s&iamal units and national agro

ecological zones recad due attention in this chapter as well.

In many cases, the situations listed below are also meptioim 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. No attempts are normally made,dhahisr,

to identify global patterns that were already covered in Chapter 1. The focus is on 166 individual countries
and sometimes their subdivisions fine largest ones. Some of them are relatively minor agricultural
producers at the global scale, bingir national production is nevertheless crucial for their population, and
conditions may be more extreme than among the large producers.

2. Overview of weather conditions in major agricultural exporting countries

The current section provides a short oview of prevailing conditions among the major exporters of maize,
rice, wheat and soybeans, conventionally taken as the countries that eaptaast one million tonnes of
the covered commodities. Just 20 countries include the top 10 exporters with thiedJStates and
Argentina exporting all four crops and Brazil, Ukraine and Russia exporting three of them each.

Maize the crop is about to belanted in the southern hemisphere and was harvested in the northern
hemisphere. In tropical countries (Indidhe reporting period corresponds migkeason summer (kharif)
maize and early season winter (rabi) crops. Among the 14 countries that exportmaoré million tonnes

of maize, only five had positive rainfall anomalies which did not reach 10% in Franada@aad Russia.

In the United states, the excess precipitation was more significant (+24%). Among the listed countries, only
Russia had a siditiant biomass production potential (BIOMSS) drop of 8%, which close to average values
elsewhere. For more detiaid information about maize growing areas in Russia, refer to spring wheat areas
below, as they largely coincide.

All other exporters had beloaverage precipitation, which was moderate only in Brag#o) but exceeded
20% elsewhere, including Argentin@@%) and Paraguay4é%). Argentina recorded a notable BIOMSS
drop of 10% and a poor maximum vegetation condition index (VCIx) of 0.44.

In cernral-eastern Europe, where temperatures and sunshine were relatively high compared to their
averages, precipitatn deficits range between 21% (Serbia, Ukraine) &% in Romania, with
intermediate values in Hungary and Bulgaria. Agronomic indicaterssarally average or close to average,
except in Ukraine where the cropped arable land fraction (CALF) dropsd!¥%Cax is moderate (0.8)
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In India, precipitation excess was huge (40%) but all agronomic indicators remain fair. The rainfall deficit in
SouthAfrica €52%) regards the very beginning of the maize campaign which, however, will require
additional soil moisre soon to compensate for the unfavorable start. BIOMSS and CALF are down (8% and
7%, respectively) and VCIx (0.66) is the second lowebkeajfroup of exporters.

Rice India and Pakistan, the first and fourth rice exporters had above average preoipitat 40% and

98%, respectively, with moderately below average temperature and sunshine, except for sunshine in India
which was down 7%. Agromic indicators give contrasting signals, although CALF is up in both countries
(+3% and +14%, respectivelylhe second and third exporters, Thailand and Vietnam, recorded a
precipitation deficit of 17% and 5%, respectively, with slightly above geet@mperature but more
significant rises in sunshine (7% and 6%). All agronomic indicators are fair to good.

In the United states, the main rice producing states (Arkansas, California, Louisiana, Missouri, Texas,
Mississippi) had generally abcegerage pecipitation (+11% to +57%), except in Califorsd%, 25 mm
instead of 61 mm). Other conditions varied betwegtates, which all recorded positive BIOMSS departures

in the range from 2% (Missouri) to 7% (Texas), with the exception of Califet¥ia (

Wheat. Twenty countries in both hemispheres export more than 1 million tonnes of wheat. The top five
exporters maket more than 10 million tonnes internationally, including the USA, Canada, Russia, France
and Australia. During the JASO reporting periodyfaliem were in at least one of their wheat season, e.g.
winter and spring wheat were harvested in the northéemisphere while harvest has started in Argentina
and parts of Australia (Queensland, with other areas about to start). In the southern hearesghhmmer

crop season is about to start. As such, current JASO rainfall and other weather variables wen¢ f@leva
wheat crops everywhere.

Countrywide, the top four wheat exporters (United States, Canada, Russia and France) recorded positive
rainfalla anomalies in the range from 3% (France) to 24% (USA). CALF values slightly increased in the United
States 9 (+%) but otherwise agronomic indicators were average (CALF) or favorable (VCIx close to 0.9).
Russia and France deserve mentioning for their iasting values of sunshine (RADPAR down 2% and up
4%, respectively) and BIOMS®/4 and +8%).

In Russia, the maispring wheat production areas stretch from the Volga region (Baskyria and Orenburg
Oblast) to western Siberia (Altai Oblast), along the Kabakdher, while winter wheat concentrates in the
Caucasus and north of it. Most winter wheat was planted and éashed or is about to reach dormancy.

Spring wheat areas had generally ab@axerage rainfall (+9% on average) with favorable sunshine (+3%)

and BIOMSS exceeding average by 3% as well. Only the Oblast of Chelyanbinsk and the Republic of
Bashkortostarhad below average BIOMSS (6% and 24%, respectively), which are directly related to low
temperature and low sunshine combined with above avenageipitation (+25% and +40%).

Winter wheat areas, which are now past planting, in contrast, had somewhat lzelemmage rainfall (nine
administrative units out of twelve, 9/12) with generally below average temperature (11/12), close to
average sunshine @ marked drop in BIOMS3{% in 11 out of twelve units). The largest BIOMSS drops
occurred in he Oblasts ob¥bnezh {15%), PenzaX9%), Ulyanovsk and Samarsky (botk28€6). All the
areas had close to average rainfall but cool weather with depestelose to or larger thati.0 <C. The
most favorable conditions where those in the Kray of Krasnodar.

Large ranfall deficits affected Australia38%), Romania and neighboring Hungary and Bulg86&(-26%
and-24%, respectively) , and ArgentindQ%). In Australia, CALF dropped 15% and VCIx reaches just 0.29,
by far the lowest value among all wheat expogeln spite of its precipitation deficit, Hungary has the
largest positive BIOMSS departure among the top 20 wheat exporters, with favorableadd VICx. Just
positive departures occurred in the United Kingdom (+17%), Mexico (+16%) and India (+4atg, tie

6th largest exporter of wheat, and Kazakhstan (9th exporter) still need to be mentioned. Ukraine had a 21%
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deficit in rainfall whictcoincided with late maturity and harvest of wheat; the increased sunshine (+6%)
has benefited the crop, resultirig average condition. However, the shortage of moisture may negatively
impact early stages of the 2020 winter wheat crop. In Kazakhstanpenwéntal conditions were average,
resulting in a +5% change in BIOMSS. However, CALF fell 8% with VChadad.vélue.

Soybean Among the eight countries that export more than one million tonnes of soybean only seven need
to be considered as the Neerlands is a rexporter of soybean products. Most countries have already
been mentioned above for other summerops (USA, N. 1 exporter; Argentina, N. 2; Canada N. 4 and
Ukraine, N. 7). In addition to the USA and Canada, Uruguay had above avergg&apoec(+34%) in the
presence of cool weather and a 3% drop in sunshine, resulting in a significant dra@M$81(16%) and

low VCIx, indicating a likely delay in soybean planting. The situation is very similar to the one observed in
Argentina where te main soybean provinces (Cordoba and Buenos Aires) both experienced low
precipitation €23% and35%, respectiVig) and temperature, but nevertheless close to average BIOMSS at
the beginning of the planting season.

In Paraguay, rainfall was rather lowi4%) but BIOMSS and VCIx show more favorable values than in
Uruguay. Brazil, with a slight rainfall defiei%)has agronomic and BIOMSS indicator values rather similar
those in Paraguay. The main soybean growing States (Mato Grosso, Parana and &eodGr&ul)
experienced contrasting conditions with an 8% increase in BIOMSS in Parana in spite of low-8ditAfall (

but in the presence of favorable temperature and sunshine. Arguably, Parana and Mato Grosso do Sul had
the most favorable soybean conditis so far.

3. Weather anomalies and biomass production potential changes

3.1 Rainfall (Figure 3.1)

A Caveat

FiguS o®m a2YSGAYSA aK2ga GaOSNER RNEBE YR GOSNER 6SG¢
from dry season to wet season (e.g. thesiv@frican Sahel) or from wet season to dry season (e.g. the
Brazilian Nordeste). Such locations typically Haweprecipitation values which do not allow to compute
meaningful percentages. In Iraqg, for instance, the JASO rainfall deficit reaches.eé88omm were
recorded over the period instead of 25 mm, which is about 0.3 mm per day on average (assumiagsl20 d
for the JASO period). Clearly, when average amounts are very low, large negative departures are
meaningless. In Iragi Kurdistan, near thekish and Iranian borders, JAS rainfall is 0 with rainfall picking

up only in October (21 mm). Large positivepdeures are, however, often more relevant, as they may
indicate an early start of the season (e.g. before October in Iraqi Kurdistan), ds.flbloe text below refers

only to areas where significant amounts of rainfall are actually expected.

Itis also Bessed that in many equatorial areas where large amounts of rainfall are actually expected, below
average rainfall not necessarily constitut®ught. An example is Indonesia during the current reporting
period, which corresponds to the beginning of theny season in Java, the main agricultural area in
Indonesia: average rainfall reaches 1024 mm, so that the amount recorded (728 mm) isl@@%\erage.

728 mm, however, corresponds to about 6.1 mm per day, which is sufficient to cover the requirements
even of water demanding crops over a period when potential evaporation reaches about 500 mm, 4.2
mm/day. In fact, the biomass production poté is up 2%, because the available water was still sufficient
to satisfy crop water demand boosted by RADPA#RGwis up 8%. In fact, the deficit in Indonesia probably
corresponds to a slightly delayed beginning of the rather long monsoon season (Bghant does not

rise any concern.
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Figure 31 National and subnational rainfall ammaly (as indicated by the RAIN indicator) of July to October 2019 total
relative to the 20042018 average (15YA), in percent.

Dry conditions

The current narrative includes only the countries where average rainfall over the JASO period exceeds 90
mm, a Imit chosen to include Mediterranean and southern African countries where the cropping season is
just starting.

A large number of coutries (more than 30) had precipitation deficits larger than 20%, on all continents.

The largest group includes centEliropean and Mediterranean to Black Sea countries which are all at the
beginning of their winter crop season. The area extendshaeast as far as the Moscow Oblast and east
across Kazakhstan up to the Altay Republic and the Kray of Krasnoyarsk an Siéh some exceptions
(Altay Republic-31%) the easternmost locations usually experienced somewhat less severe water
shortageshan the western areas. A large block of countries recorded a deficit of 33% (Portugal, Slovakia,
Republic of North Macedoaj Moldova, Montenegro, Greece and Romania). Slightly less severe shortages
between 25% and 30% occurred in Turkey, Morocco,

Georgiaand Hungary; Bulgaria, Albania, Ukraine, Serbia and Armenia has a deficit between 20% and
25%. For the time being, ne of the listed countries should have experience crop stresses beyond slightly
late planting, except possibly Portugal where CALB486 is 18% below average. Most of them show
increased BIOMSS due to favorable sunshine.

Deficits between 29% and 33% affsouth-east Asia and Oceania, including Indonesia, Timor Leste, New
Caledonia and Australia. Australia is the only country irgtbap with a drop in CALF and poor VCIX.

In Asia, next to BhutanZ6%), several Provinces need to be mentioned for ChimauiA52%, Hubei48%,
Jiangsu47%, Henar36% and Ningxi&24%.

Deficits of the same magnitude occur in central and southern Aragm Paraguay-33%), Honduras (

29%), Chile26%) and BelizeZ4%), as well as several Brazilian States (Mato GrosSala8%, Sao Paulo
-36%, Parane84% and Santa Cateriri2/%) and Argentinian Provinces (San Luis and La P#&ifg,San

Juan-46%, Misiones36% and Buenos Aire34%).

In southern Africa, the onset of the main maize season is delayed as shimmn@4LF values, especially
in Southern Africa (RAIN down 52%). Other deficit countries include Les86%)( EswatiniZ4%) and
others. Isolated countries with poor rainfall include Burun@B@o), Mauritius-@4%) and Gambia1%)

Wet conditions

Inaddition to cool and wet northern America, moist conditions need mostly to be reported for the tropical
northern hemisphere affectethy intense latemonsoon conditions in Pakistan (+98%), Sri Lanka (+48%)
and India (+42%) where the following States albrded precipitation excesses between 50% and 120%
(Tamil Nadu, Kerala, Maharashtra, Madhya Pradesh, Andhra Pradesh, Gujarat atithRgaja
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As mentioned in the section on disasters (5.2), some of the excesses in Asia were related with Indian Ocean
cycloneactivity, which also affected the Horn of Africa, bringing above average precipitation to Somalia
(+42%) and Kenya (+52%) in sanid locations where even minor excesses can create havoc. Inthe Sahel,
Mali (+63%) and Mauritania (+44%), positive raindalbmalies have benefited crops and radgads

during mid and late season stages. Contrary to its eastern and southern neighbgoda A+62%) had
favorable precipitation benefiting crops and livestock at the beginning of the season.

3.2 Temperature anoralies (Figure 3.2)
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Figure 32 National and subnational temperatute rainfall anomaly (as indicated &etR_AIN indicator) of July to October
2019 average relative to the 2062018 average (15YA), in C

For the current reportingeriod, there is no global spatial coherence between RAIN and TEMP anomaly
patterns (r=0.017, n=167). Continental data, howevéigw some coherence such as high rainfall and low
temperature in north America, Baltic States and nentbstern Russia. Thabservation results from the
visual examination of Figures 3.1 and 3.2 rather than from a statistical analysis.

Lowest nationwide teperature anomalies occurred in unrelated locations in Finlabh@{C), Timor Leste
(-1.0°C) and in Uruguayl(.0°C), as wk as a group of neighboring central African countries: Sutl&iC,
South Sudan-{.1C) and Chad-1.0C). At the first suimational level, however, 169 out of 2766
administrative units (6%) underwent negative temperature anomalies of 1.0°C or latgethe United
States, they include South Dakot2.8°C compared with average), Montan&.6C), North Dakota and
Idaho, both at2.0°C. Departures in the range fromh.7°C to-1.2°C include Wyoming, Nebraska, Oregon,
Washington, Nevada, Minnesota andalit In Russia, the lowest temperatures occur in areas neighboring
the Baltic, especially in the Oblasts of Arkhange2sRC, Kostoma-2.2C, Vologda2.1°C and the Komi
Republic{2.0), as well as in about 30 places in the agriculturally importansaremtioned above under
wheat. The least severe departures (up-1d0<C) occur, as mentioned, in the winter wheat areas.

Subnational data also confirm the cool conditions in the Sudan, SQutian and Chad areas and
encompass the area which reaches fré®mmen to northeastern Nigeria and includes 3 Governorates in
Yemen (e.g. Raymahh.6°C), 3 Regions Eritrea (e.g. Anseb&C), 4 districts in Kenya (e.g. Kakamega
1.5°C), 9 Districts in Uganda (e.g. Kapchor#u8C and Sironkel.7<C), 12 States ithe Sudan (e.g. Al
Jazirah1.4C, Sennatl.6C), 5 States in South Sudan (e.g. JurRb&IiC), 8 Regions in Chad (e.g. Batha
1.4°C) and 2 States in Nigeria (e.g. Gombd,). Most listed areas also recorded low sunshine.

The largest positive depares were just three at the national level: France with 1.0°CC above average,
Switzerland with 1.1C and Kuwait at 1.4°C. 140 spatinits of at the first sulmational level had
temperatures that were warmer than average by more than 1.0C. The larggstriires were recorded

in Switzerland (Cantons of Lucerne +2.3°C and Obwalden +2.8<C), Bhutan (Dzong of Punakha +2.7<C) and
the United States (Hawaii, +3.3%C).

3.3 RADPAR anomalies (Figure 3.3)
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Figure 33 National and sibnational sunshine anoma2/ 8513 indicated b\sl the RADPAR indicator) of July to October 2019
total relative to the 20042018average (15YA), in percent.

RADPAR anomaly patterns are rather close to rainfall patterns (compare Figure 3.1 with Figure 3.3), and
the correlation between sunshine departures and rainfall departures (at the national level) rect@s;
it isstronger than the link between temperature and rainfall.

Significantly below average nationwide sunshine occurred essentially in southerinAsidia (7%), Sri

Lanka {6%) and (Nepa#i%) . At the first administrative level, low values were also dexbin the Baltic
countries (Laplaner%) and northwestern part of European Russia (Oblasts of Redfo, Kostroma20%

and Kirow20% and th&KomiPermyak Okrug4%), northwestern North America (e.g. Alberta Province

7%, Minnesota, N. and S. Dake8&b0) and Eastern Asia (e.g the Chinese provinces of Xizang and Sichuan,
both at-6%; Khabarovsk Kray @0o)

The largest positive sunshine analies at the national scale occurred in Central America and the

[P NARG6oSEHYS YR FINB BKNBOGNBARBNE(IBREGENIKE 4aROB dz2 y
many people to oumigrate because they had lost their livelihoods: Guatemala, +84iti and Costa Rica

+10%, Honduras +12%, Panama +9%, Belize and El Salvador +7%).

Other high sunshine areasciude parts of centratastern Europe (+7% in Serbia, Bulgaria, Norway) and
south-eastern Asia: Laos +9%, Malaysia and Indonesia +8%, Tlaithii@mor Leste +7%, Vietnam +6%.

3.4 Biomass accumulation potential BIOMSS (Figure 3.4) and-elgratic indces
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Figure 34 National and subnational bionass production potential anomaly (as indicated by the BIOMSS indjazftduly
to October 2019 total relative to the 2002018 average (15YA), in percent.
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The biomass accumulatigootential indicator (BIOMSS) largely synthesizes the combined effect of the
three previous indicators. It will be discussed below and comp#rdtie agronomic indicators for the
spatial units for which they are available. Remember, however, that RAUNR , TRADPAR and BIOMSS are
compared against their 2062018 average, while CALF departures result from the comparison with 2014
2018. As a restllglobal correlations between the two groups of variables are difficult to interpret,
especially because of rewt global climate trends.

About ten countries underwent a drop in their biomass production potential larger than 10%. At the high
end, they intude several countries with significant rainfall deficit in the presence of otherwise average
conditions: Syria30%, Eqgypt25%, Jordanl9% and Israell5%. Most of them practice irrigation and their
CALF values were low with generally good VCIx vallgsfavorable BIOMSS departures with low VCIx
occur simultaneously in Argentinal(Q%, VCIx 0.44) and Uruguay6@o, 0.37); both were already
mentioned at the beginning of this chapter under the headings of major exporters. In EthibRla)( the

main fador behind the BIOMSS reduction may be a relatively minor drop in temperature of 0.3C.

AAAAAAA

BIOMSS departures fron@eS NI 3S SEOSSRAY3I wmx: 200d2NNBR Ay GSy Oz
{FKStTAlLYé 2ySa Fa (G§KS NI a dzthe mi2die anddirdl@assts of theNspping LINE O A
season, which usually peaks in July or August: Niger +11%, Etid%aand Mauritania +13%. VCIx values

are exceptional in Eritrea, but this is most probably the result of the tail of cyclone Kyarr (see Seztion

on Disasters) which caused a temporaryut nevertheless beneficial greening of vegetation. In Europe

andnorth Africa, increases resulted from various combinations of factors including improved water supply

and favorable sunshine or temperature.eTBIOMSS increases reached 11% in Hungary, 12% in Spain and

in Croatia, 17% in Albania and 22% in Tunisia .laFgest BIOMSS increases occurred in Yemen (+27%)

and Pakistan (+29%) where RAIN was above average, TEMP was average and RADPAR jusafelow aver

Both had significant increases in CALF (+46% and +14%, respectively) and their VCIx are comparable with
the best historical values.

3.6 Combinations of extremes

Several countries were characterized by unusual combinations of factors (climatic, mggardoth) and

deserve closer monitoring over coming reporting periods. In Portugal and South Africa, bmthimatic

and agronomic indicators show very unfavorable values. The countries with unfavorable CALF and VCIx,
but generally acceptable clirtia variables include several southern African countries (Botswana, Eswatini,
Namibia and Zambia) and Spain.haligh the listed countries belong to rather different agroological
settings, they are similar in that their main agricultural season is gtestting; they can recover if
precipitation improves.

Uruguay and Argentina also share some issues, incliminggmperature and low agronomic indices. They
are at the beginning of their summer crop season and can recover.

Other potential problem coumies include Afghanistan (low sunshine and poor VCIx), Montenegro and
Romania (low precipitation with mixed CALEIX).

Table 30. Julyg October2019 agreclimatic and Agronomic indicators by country, current value and departure from

average.
20 AYIFGAO AYR 'INBY2YAO AYF
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AFG Afghanistan -20 -0.8 1 -7 -1 0.44
AGO Angola -38 0.3 7 4 -15 0.29

ARG Argentina 0 0.1 0 2 2 0.98



42| CropWatch BulletinNovember2019

AUS Australia -5 0.1 2 5 0 0.84
BGD Bangladesh -8 0.0 3 3 1 0.93
BLR Belarus 8 -0.9 -1 -5 0 0.95
BRA Brazil -4 0.3 4 1 2 0.95
KHM Cambodia 923 0.3 0 -24 5 0.83
CAN Canada 9 -0.3 0 -1 1 0.99
CHN China 3 1.0 4 10 0 0.89
EGY Egypt -2 0.4 1 3 0 0.87
ETH Ethiopia 40 -0.3 -7 1 3 1.00
FRA France -29 0.0 8 4 0 0.94
DEU Germany 19 0.4 -1 8 28 0.97
HUN Hungary 11 0.3 1 4 -8 0.76
IND India 16 0.4 3 3 -4 0.87
IDN Indonesia -3 0.2 5 5 1 0.97
IRN Iran 8 -0.4 -2 3 1 0.95
ITA Italy 98 -0.2 -3 29 14 0.97
KAZ Kazakhstan -9 0.0 3 3 0 0.98
KEN Kenya -7 0.3 3 1 0 0.79
MEX Mexico -35 0.6 6 4 0 0.92
MNG Mongolia 9 -0.6 -2 -6 -1 0.88
MAR Morocco -52 0.5 6 -6 -7 0.66
MOz Mozambique -17 0.3 7 7 0 0.94
MMR Myanmar -30 -0.2 2 -4 3 0.81
NGA Nigeria 17 0.0 4 6 0 0.98
PAK Pakistan -21 -0.1 6 3 -4 0.80
PHL Philippines 24 -0.2 1 1 3 0.93
POL Poland -17 0.4 1 -2 19 1.00
ROU Romania -5 0.1 6 5 1 0.97
RUS Russia 75 0.6 0 3 36 0.86
ZAF South Africa 62 -0.2 1 0 -23 0.63
LKA Sri_Lanka -9 -04 2 -6 0 0.90
THA Thailand -26 0.7 5 8 0 0.89
TUR Turkey 5 0.7 1 9 -1 0.83
UKR Ukraine 52 -0.2 5 4 6 0.93
GBR United Kingdom 48 -04 -5 -2 0 0.93
USA United States -27 -0.7 3 -3 -3 0.53
uzB Uzbekistan 47 0.2 -1 -2 2 1.00
VNM Vietnam -10 -0.1 3 -1 0 0.90
ZMB Zambia -17 0.0 1 15 -33 0.59

3.2 Country analysis

This section presents CropWatch analyses for eacl? &y countries (China is addressed in Chapter 4).
The maps refer to crop growing areas only and include several graphs: (a) Phenologyrafrapep(b)

Crop condition development based on NDVI ovepa@areas at national scale, comparing the Januaril

2019 period to the previous season and the fjigar average (5YA) and maximum; (c) Maximum VCI (over
arable land) for JanuarnApril 2019 by pixel; (d) Spatial NDVI patterns up to JanuAgyil2019 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), asdgidnt letters) are included to
illustrate crop condition dvelopment graphs based on NDVI average over crop areas for different regions
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within the country, again comparing the Januapril 2019 period to the previous season and the-five
year averageqYA) and maximum.

Refer to Annexes A for additional infortiraan about indicator values by country. Country agricultural
profiles are posted owww.cropwatch.com.cn

Figures & - 3.45 are Crop condition for individual countries (JAFG] Afghanisf@iviB]Zambia) including
sub-national regions during Januarpril 2019.
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AFGAGOARGAUS BGDLERBRA CAN DEU EGY ETH FRAGBIRBN IND IRNTAKAZKEN KGZ KHMKAMARMEX MMRMNGMOZNGA PAK PHL
POL ROBUSTHA TUR UKR USA UZB VNMZEAF-

[AFG] Afghanis tan

Wheat, barley, maize and rice are the magreals harvested in Afghanistan during the reporting peri
Winter wheat started to be planted in October in the northern border provinces (to be harvested in |
while maize, spring wheat and rice werartested between August and October. RADPARcles® to
average, but both rain and temperature were above (RAIN at 55mm, up 75%; TEMP 19.5C, up 0.€
potential biomass was 3% higher than average. The cropped arable land fraction (CALF) incr8&sec
and the maximum vegetation condition indéXCIx) was 0.86. According to crop condition developmn
graphs based on NDVI, the national crop growth was exceeded the average level of the past five ye:
condition exceeded 5 year maximum betweeryJand October and was better than average thghout
the reporting period in 26.3% of crop lands, mainly in Badghis and the northern part of Hirat. In gt
NDVI was close to the average in northern Afghanistan, above average in the northern peicharf and
below average in 9.7% of crop landtsesed over Khost, Paktya and Kunar Provinces. According to the
the vegetation in the west was better than that in the east.

Regional analysis

CropWatch subdivides Afghanistan into four zones basedcrmpping systems, climatic zones a
topography.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.

All the AEZs below except the Mikdry farming and irrigated cultivation regioacorded "above average
rainfall. Considering that average rainfall is very low, the large positive departures involve insigr
amounts of water. For instance, in the Mixed dry farming and grazing regi@nage rainfall is 8 mm owve
4 months, so the22 mm is close to three times the average. The amount of water, however (14 r
insignificant, and probably fell in October (when the rainy season starts) at a time when the po
evapotranspiratoNBS I OKSa mcn YY® CKSIAYIENI BN BIBRY &
of the season" and that rangeland and low lying areas vegetation have benefited before frost sets in
RAIN in the Central region with sparse vegetation was 36 mia4%7TEMP was 16.0C (up 0.6C), ¢
RADPAR wawverage at 1470 MJ/MNDVI was slightly higher than the average, and the potential bior
decreased by 15%. CALF had increased substantially (+73%), and VCIx at 0.8.

The Dry region recorded 29 mm of RAIBY®babove average, TEMP was 0.9°C below avetafe@C and
RADPAR was 1487 MJ/m2, 1% below average. The CALF was 66% higher than the average. VCIx v
the potential biomass increased by 57%.

In the Mixed dry farming and irrigated cultivatiorgien the following indicator values were obsedv&AIN
94 mm, +73%; TEMP 18°C, +0.5C; RADPAR 1430 MJ/m2, +1%. CALF (+22%) in this area was
among the four regions. Abundant rainfall and higher CALF improved production prospects in th
where VCIx reached 0.9.

Mixed dry farming and geng region recorded 22 mm of RAIN, 171% above average, TEMP was, -
0.5C lower than average, and the RADPAR was 1476 MJ/m2, 1% below average. According to t/
development graph, crop condition wasggher than the fiveyear average and reachethé maximum five
years value during the monitoring period. CALF in this region more than doubled by remained nevel
very low (0.5%). VCIx reached 1.3. Rdagd had benefited from the early rainfall. &, everything is
proceeding normally.
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Figure 35! ¥ 3 K I y drap GanditionaJuly October2019
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Maize [ \.‘ Y
Rice A EEEERERK
Spring wheat g * ¥ t % * ﬁ
Winter wheat ¥ ¥ ¥ ¥ §
B sowirs Growing ] Harvesting N [&] & (%]
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(a). Phenology of major crops

(b) Crop condition development graph based on NDVI (c) Maximum VCI

(d) Spaial NDVI patterns compared to 5YA (e) NDVI profiles

(f) Crop condition development graph based on NDVI (central_Sparse_Veg Region (left) and Mixed_Farming_Graze Region (rig

(g) Crop condition development graph based on NDVI (Mixed_Dry_édigatgion (left) and Drfright))











































































































































































































































































































































































































































































































































































