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Bulletin overview and reporting period

This CropWatch bulletin presents a global overview of crop stage and condition befpein

and July2019, a periodreferred toin this bulletinas theAMJJ(April, May, June and Jylperiod

2NJ 2dza G G KS aTNSbulBtiNGitheyld" suclS publi@atodissuedy the CropWatch

group at the Institute of Remote Sensing and Digital Earth (RADI) at the Chinese Academy of
Sciences, Beijing.

CropWatch analyss and indicators

CropWatch analyses are based mostly on several standard as well as new-gaseddand
remote sensing indicators, following a hierarchical approach.

The analyses cover large global zones; major producing countries of maize, rice, avitkat,
soybean; and detailed assessmefts Chinese regiongtl major agricultural countriesand 212
AgroEcological Zones (AEZ#) parallel to an increasing spatial precision of the analyses,
indicators become more focused on agriculture as the analyses in to smaller spatial units.

CropWatch uses two sets of indicators: (i) agroclimatic indicat®&IN, TEMP, and RADPAR,
which describe weather factors; and (i) agronomic indicatd8$OMSS, VHIn, CAlaRd VCIx
describing crop condition and develment. Importantly, the indicators RAIN, TEMP, RADPAR
and BIOMSS do not directly describe the weather variables rain, temperature, radiation, or
biomass, but rather they are spatial averages over agricultural areas, which are weighted
according to the lodacrop production potential.(i) PAY indicators: planted area, yield and
production.

Foreachreporting period, the bulletin reports on théeparturesfor all sevenindicators which

(with the exception of TEMRre expressed in relative ternas apercertage changecompared

to the average value for #t indicator for the last five or fifteen years (depending on the
indicator) For more details on the CropWatch indicators and spatial units used for the analysis,
please see the quick reference guide in AnBe as well as online resources and publications
posted atwww.cropwatch.com.cn

The analyses cover large global zones; major producing countries of maize, rice, wheat, and
soybean; and detailed assessments @hinese regions, 41 major agricultural countries, and 201
Agro-Ecological Zones (AEZS).

This bulletin is organized as follows:

Chapter 1 World, using Monitoring and Reporting Units RAIN, TEMP, RADPAR, BIOMSS
(MRU), 65 large, agrecologicay homogeneous
units covering the globe
Chapter 2 Major Production Zones (MPZ), six regions that  As above, plus CALF, V@hdVHIn
contribute most to global food production
Chapter 3  41key countries (main producers and expeng) As above plus NDVI and GVG survey
and212 AEZs
Chapter 4  Chinaand regions As above plus high resolution images
information on pests and diseases; and
food import/export outlook
Chapter 5 Production outlooka focus orthe perspectives inpdates m disaster eventandEl Nifio.
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xii

Regular updatesnd online resources

The bulletin is released quarterly in both English and Chirtes&il cropwatch@radi.ac.cro
sign up for the mailing ligir visit CropWatch online atww.cropwatch.com.cn
http://cloud .cropwatch.com.ct
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Executive summary

Introduction

The current CropWatch bulletin is based mainly on remotely sensed data for both climatic and crop
condition data. It focuses on crops that were either growing or harvested between April and July 2019.
Thebulletin covers prevailing weather conditions, including extreme factors, at different spatial scales,
starting with global patterns in Chapter 1. Chapter 2 focuses on@gnatic and agronomic conditions in

major production zones in all continents. @kexr 3 covers the major agricultural countries that, together,
YFE1S dzld Fd fSFad ym: 27 LMNRPRIDOKARY OKRLIBENIZNID & 2 8
Detailed data and narratives about national crops and environmental conditions are exposechin bot
chapters. Special attention is paid to the major producers of maize, rice, wheat, and soybean. The bulletin
then presents a global production estimate for crops to be harvested throughout 2019 (Chapter 5.1),
revised from our first estimate published inayt 90% of the current estimates are based on modeled
data and 10% are based on statistical projections. Subsequent sections of Chapter 5 describe the global
disasters that occurred from April to July 2019.

This bulletin is issued at a time when almostaatiter crops in the northern hemisphere, including China,
have been harvested and summer crops are in their late stages; in the southern hemisphere winter crops
are growing and the planting of the summer season/monsoon season will start in a month or so.

Agro-climatic conditions

According to the analyses presented in Chapter 1, prevailing climate conditions during the current 2019
AMJJ reporting period were closer to averagel than during a long series of previous CropWatch reporting
periods: global rainfhwas 4% below average, which compares with 9% above average in 2017 and 5% in
2018. Significant continental differences are nevertheless observed, with large rainfall deficits in Oceania
(-30%), moderate deficits in East Asia and in South A286(and13%, respectively) and large positive
anomalies in North America (+19%) and central Asia (+20%). The large positive rainfall anomaly in central
Asia extends into the MiddiEast and semarid northern Africa and seems to have become a permanent
feature. Pecific countries to be listed for their precipitation anomalies include the United States (+29%
compared with average), Tajikistan (+72% compared with average), Syria (+99%), Ird4) (ahd8
Turkmenistan (+142%).

The largest area of spatially consistepositive temperature anomalies occurred in Eurasia and was
centred around the Baltic States, extending into western Russia and Western Europe. Many countries of
the area experienced above average conditions for biomass production due to unusuallyitégims.

Above average temperature and below average rainfall affected south and-sasthsia, including the

three major rice exporters (India, Thailand and Vietnam).

Global production

CropWatch estimates the global 2019 production of the major comresdét 1045 million tonnes of
maize, down 0.5% from 2018, 736 millions for rice (up 1.7%), 703 million tonnes of wheat (a 1.4%
AYONBIaS0 IyR oHo YAffA2Yy (2yySa 2F az2eo0Slkyaz mMow:
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The current estimate is pessimistic comparedhwassessments issued by CropWatch over the recent
cropping seasons: maize and soybean performed poorly in the Unites States due to very unusual weather
conditions. For the major producers, the current production estimate is below the trend for m@izeo(

Vs. 3.1%), wheat (1.5% Vs. 2.3%) and soyb&a0?4 Vs. 4.9%), but above for rice (1.9% Vs. 1.2%) due to
relatively more favorable environmental conditions in southern and s@atkt Asia than in the
temperate northern hemisphere.

The two top global mage producers did poorly: the USA at 364 million tonnes, a value comparable to the
output of 2018; China with 217 million tonnes, 2% down from 2018. Brazil and especially Argentina did
well for all crops, including maize (+3% and +7%, respectively). Ardpayldy (rice) production is listed

for several major Soutkast Asian producers, including Thailand and Vietham (both down 2% from 2018).
The largest increases are listed for Iran (+10%) and Pakistan (+12%) and India and Bangladesh (+6% each)
and, outsia the Asia continent, +9% in Argentina. Poor performance for wheat occurs on all continents,
starting with several countries of the general European and Mediterranean area due to unusual spring
and summer conditions. Production drops also affect Aust(eli@®o), South Africa8%) and Kazakhstan

(-11%). Production is up in Argentina (+7%), Egypt (+9%), Pakistan (+10%) and Mexico (+17%). Soybean
production increased among four out of five top producers: Brazil (+3%), Argentina (+9%), China (+3%)
and Indiat27%. The first producer, the USA, dropped second this year (down 13% from last year) due to
very unusual weather conditions. The situation may lead to some tension as the balance of soybean
availability between the top exporters and top importers indicageshortage larger than 7 million tonnes.

China

This bulletin covers the peak of the agricultural season for most of China. Summer harvested crops, of
which winter wheat accounts for more than 90% are put at 128 million tons, up 1.4% or 1.2 million tons
compared to 2018. Autumn harvested crops (including maize, single rice, late rice, spring wheat, soybean,
minor cereals, and tubers) are estimated by CropWatch to reach 455 million tons, down 0.5% or 2.1
million.

The total output of maize was down by 2.186217 million tons, which is 46 million tons less than that in
2018. The yield decreased by 1.7% nationwide, resulting from production drops in the three main
producing provinces of Heilongjiang0.2%), Jilin-8.0%) and in the Autonomous Region of Inner
Mongolia (5.0%) in spite of increased yield. Rice production reached 199 million tons, up 0.8% from 2018,
resulting mostly from increased hectarage (+0.6). In Jiangsu and Anhui, the main rice producing provinces,
areas increased by 2.3% and 1.0% respelstivDue to favorable weather which resulted in a 1.2%
increase in yield, the production of m&kason rice/oneseason rice was up by 1.3%. The output of wheat
reached 124 million tons, up 1.6%. The increase of production in Henan (1.224 million torig) and
Shandong (724 million tons) resulted from both area and yield being up above their 2018 values. The
national soybean output reached 14.4 million, up 2.9%. This has been the fourth consecutive year for the
increase of land under soybean. Heilongjiangoants for 52% of the increase. Soybean suffered from
drought in Shandong and Shanxi, resulting in yield drops of 9.1% and 12.6% respectively.
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Chapter 1 . Global agroclimatic patterns

Chapter 1 describes the CropWatch Agroclimatic Indicators (CWAIg)I ié@#IN), temperature (TEMP),

and radiation (RADPAR), along with the agronomic indicator for poténtialass (BIOMSS) in sifitye

global Monitoring and Reporting Units (MRU). RAIN, TERAPPARNd BIOMSS amompared to their

average value for thessne period over the last fiftge &€ SI N&B o6 Ol ft f SR GKS al GSNI IS
MRUs are included in Annex A table A.1. For more information about the MRUs and indideéses see

AnnexBand online CropWatch resourcesmatw.cropwatch.com.cn

1.1 CropWatch agro -climatic indicators (CWAIS)

This bulletin describes environmental over the period from April to July 2019, AMJJ, referred to as
GNBLIR2NIAY3I LISNA2RéDP Ly (GKAA OKIFILIISNE 6S FT20dza 2y
cover the globe, but CWAIs are averages of climatic variables over agricultural areas only inside each
awl ® C2NJ AyaillyoSs Ay GKS a{FKFNF¥ G2 ! F3IKFYy RS&SN]
are considered. MRUs are listed in anieand serve the prpose of identifying global climatic patterns.

Refer to Annex A for definitions and to table A.1 for 2019 AMdikeric values of CWAIs by MRU)

Although they are expressed in the same units as the corresponding climatological vai@MAassare

spatial aerages limited to agricultural land and weighted by the agricultural production potential inside

each area.

2SS faz2z aGNXaa (KFG GKS NBFSNBYyOS LISNA2RI NBTFSNNE
period from 2004 to 2018. Although departgrérom the 20042018 are not anomalies (which, strictly,
NEFSNI G2 | ay2NX¥If LISNA2Reé 2F on &@SINEOLXE 6S yS@OSN
CropWatch refers to the most recent 15 years is our focus on agriculture, as already mentighed i

previous paragraph. 15 years is deemed an acceptable compromise between climatological significance

and agricultural significance: agriculture responds much faster to persistent climate variability than 30
@8SIFNBI 6KAOK Aad 2FHDOEf ASYFSANBEYN2YHROC2NYROQIRE 2 NA  dz2
adopt an even shorter reference period of 5 years (i.e. 280#8) but the BIOMSS indicator is
nevertheless compared against the longer 15YA (fifteen years average). This makes provisiofafir the

response of markets to changes in supply but also to the fact that in spite of the long warming trend,

some recent years (e.g. 2008 or 2618) were below the trend.

Correlations between variables (RAIN, TMP, RADPAR and BIOMSS) at MRU scaleeddsiviodn
climatology. For instance, the positive correlation (R=0.322) 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 weaygraenatic
effects on vegetation and agriculture due to the within zone spatial variability of weather.

It is important to note that the current bulletin adopts a new definition and calculation procedure of the

biomass production potential. Previous btilles based BIOMSS on TEMP and RAIN, considering that both
variables have a beneficial impact on biomass accumulation, following a saturation type curve, i.e. a
sigmoid starting a low values and reaching a plateau at higher values. The new methodolagyder so

from a physiological point of view: it considers that the main factor in plant production is sunshine, but
GKIFG a2t N SySNHe dzaSR F2NJ LK2G2aeyiKSara OFy I Olc
¢CKS FLIINRIFOKI (yX@RSita OuBSGgFrHEAT®AIRZISR (G2 az2yAidz2N
compare sunshine (RADPAR) with available water (RAIN) and estimate how much solar energy E can be
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converted to chemical energy in plant biomass. The result is then multiplied by a temperatatefui@

sigmoid) that reduces at low temperature. In the new biomass accumulation potential calculation
procedure, BIOMSS thus depends no longer on two (RAIN, TEMP) variables but on three: RAIN, TEMP and
particularly RADPAR

1.2 Global agro -climatic overv iew

The current reporting period was dominated by large temperature anomalies worldwide, which received
wide media coverage. According to WMO and other national sources (see sources [2] to [4] at the end of
the chapter) June was the hottest June on recanagl July was not only the hottest July on record but
also the hottest month ever recorded on the planet. According to the source of data and calculation
procedures, the global temperature anomaly for AMJJ against-2008 reached between 052 and

0.40 .

RAIN was above average only in one third of the MRUs (31%), resulting in RAIN 4% below the average
value of the 15year reference period (2002018) over agricultural areas. It is striking (Figure 1.1) that
quarterly AMJJ precipitation has beem a downward trend over the last two years, paralleled by
increasing temperature and sunshine.

Figure 11. Gobal departure from recent 15 year average of the RAIN, TEMP and RADPAR indicators since 2017 AMJJ
period (average 065 MRUSs, unweighted)
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CropWatch reporting period 2017-JFMA to 2019-AM]J)

RADPAR was above average in the majority of MRUs (44 out of 65, or 68%) resulting in a slightly above
average value of 1%. Because MRUSs are large areas, and because sunshine tends to be less variable than
rainfall and temperature,ite 1% departure for RADPAR is more significant than it would be for rain.

For the agricultural areas monitored by CropWatch, TEMP was minimally above average (average
departure +0.D ) with 58% of MRU with positive anomalies; TEMP anomaly was the modilgaa@gro

climatic factor with the coefficient of variation reaching 816% (in comparison to 603% for RAIN anomaly
and 250% for both RADPAR and BIOMSS anomalies).,Fdi@IMS®xceeds the average in 63% of
MRUs resulting in the second largest average depa of +3%. The BIOMSS departures from the
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average displays the strongest correlations with TEMP departures (R=0.451) and PAR departures
(R=0.356). Altogether, about half the anomalies in the biomass production potential are explained by the
anomaliesn TEMP, RAIN and RADPAR, about one third each.

When MRU average departures are computed using agricultural area as a weighting factor, a positive
rainfall departure of 1% is observed (Table 1.1). For the other variables, the weighting does not affect the
magnitude of the departures.

During the current AMJJ reporting period, global departure from average patterns tend to be largely
independent of the individual variables values (i.e. RAIN with RAIN departure, TEMP with TEMP
departure etc.), indicating thahere is little zonality in anomalies.

Table 11. Departures from the recent 14ear average of CropWatch aguir
Within each group, averages are weighted by the agricultural area of@hli R dzI-
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On a continental basis, RAIN anomalies were largest in North America (+20% above average), central Asia
(+19%) and in OceanigB0%). The largest positive TEMP anomalies over agricultural areas occurred in
south Asia and Oceania and were both mentidrile the section on disasters. The most significant cold
waves affected North America0(60 ) and central Asia-§.40 ) and were accompanied by abundant
precipitation, as mentioned. Significant and positive sunshine anomalies occurred in south Asia and in
Oceania, both at +4%. Finally, positive biomass anomalies due to sunshine (RADPAR) booxdligla

rainfall or favorable sunshine conditions oc@d in Africa and southern Asia

1.3 Rainfall
A. Dry conditions

Apart from Boreal areas in Europe and America, which are of limited agricultural importance, the driest
areas were generally associatedth high temperature and high sunshine. They occurred mainly in
Oceania and on the eastern fringe of the Asian continent. MRU34 (Huanghu&%i,compared with
average) was the driest MRU in absolute. Neighboring areas are in the range2@®tnto-23% and

include MRU42 (Taiwan), MRU43 (East Asia) and MRU50 (Mainland Southeast Asia). While Maritime



18| CHAPTERGLOBAL AGROCLIMATIC PATTERNS

SouthEast Asia (MRU49) had a moderate deficit of 9%, higher values in the range3f%into-31%)
occur again in northern Australia (MRU53), Queenstandictoria (MRU54) and New Zealand (MRU56).

The driest areas in Africa comprise of MRUO6 (Southwest Madage&t%#r) and MRU10 (Western Cape,
-23%) do not raise concern because they are not currently in the main cropping seasons. Several South
American MRUs, on the other hand, are in the summer/rainy season. Riamgkis likely to have suffered

in MRU27 (Western Patagoni23%) and the MRU28 Seamid Southern Cone (MRU2&,7%). At the

other end of Latin America, dry conditions prevailed as welCémtral America and especially in the
Caribbean (MRU20) where the precipitation shortfall react®@o

Figure 12. Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting
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B.Wet conditions

The largest area with consistently high rainfall occurred in northern America, involving especially the
Cotton Belt to the Mexican Nordeste (MRU14, +30%) and the Northern Great Riagme MRU12
recorded a precipitation excess of 33%. Excesses between 12% and 20% occurred in thestuth

U.S.A and the north Mexican highlands (MRU18, +12%), the Corn Belt and the area from British Columbia
to Colorado (MRUs 13 and 18 aell as tke West Cost (MRU16)

Sometimes significantly larger excesses were recorded, among others over central and northern
Madagascar (MRUO5, +17%) resulting from cyclone Kenneth (refer to Chapter 5.2), the Horn of Africa
(MRUO04, +26%) and especially Sahara toafgteserts (MRU64, +89%e. 47 mm instead of 25 mm).

Abundant rainfall occurred in western Asia east of The Sahara to Afghan deserts MRU, in the MRUs of the
Pamir (MRU30, +44%) and in MRU31 (+50%)

In south America, it is necessary to mention only MR {ratnorth Argentina) with precipitation up
43% compared with average.

1.4 Temperature

C Below average temperature

Cool to relatively cold weather prevailed in most of the areas affected by excess precipitation in north
America in MRU18 (Southestern USA and the northern Mexican highland8,60 compared with
average), MRU11 and 13 (British Columbia to Colorado and the Corn Belt, b0thoa) and especially

in the Northern Great Plains (MRU12) where temperature was more thabélow average (13 ).
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Central western Asia recorded cool weatle80 below average in MRUG62 (Ural to Altai Mountains) and
in the already mentioned Pamir area (MRU30) where precipitation was larger than average.

D. Above average temperature

In addition to the southAmerican Pampas (MRU26) many areas in southern anéreadisia recorded
temperature exceeding average by values betweer®0&nd 1.® , including MRU34 (Huanghuaihai),
MRU42 and MRU33 (Taiwan and Hainan), MRU40 (Southern China), MRU50 (theastarin Asian
Mainland). MRU54 (Queensland to Victoria) alsoorded an excessf 0.6 .

Figure 13. Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and
Reporting Unit, departure from 15YA between between April and July 2019
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1.5 RADPAR

Several ofthe areas listed above with warm weather also experienced correlated sunny weather,
especially southern China (MRU33, Hainan, +10%), MRU50 (Mainland Southeast Asia, +8%), New Zealand
(MRUS6, +7%) as well as parts of Australia (e.g. MRU55, NullarboritmDa8l %.)

Sunshine departures of similar magnitude were also recorded in MRU22, the Brazilian Nordeste

The negative sunshine departure that accompanied low temperature and abundant precipitation in the
Northern Great Plains (MRU12) was relatively moddsB%. More significant sunshine deficits with a
potential negative crop and rangand impact include the South American Pampas (MRUG26) and
MRU25 (Centrahorth Argentina) where the RADPAR drop react8®$, the absolute record for the
current repoting period. This is followed immediately by MRU41 (Southwest China) with a drop of 7%.
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Figure 14. Global map of Aprit July 20D PAR anomaly (as indicated by the RADPAR indicator) by MRU, departure from
15YA (percentage)
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1.6 BIOMSS

The new calculation procedure for the BIOMASS indicator incorporates the combined effect of
precipitation, sunshine and temperature. It is a very synthetic clirbased but agronomic valugdded
indicator which assesses the biomass productiorepbéal and hence the likely effect of weather on crop
photosynthesis.

The record low values are assessed for MRU12, the Northern Great Plains, with an 8% drop in the
biomass production potential. A production loss of the same magnitude is projected fo2BJRTéentral

north Argentina, where rangand and livestock production play a more important part than crop
husbandry. The Mexican Sierra Madre (MRU17) is expected to lose 5% of biomass production compared
to average

Outside of the American continent, gative weather impact is likely to result in a 7% loss in Southwest
China (MRU41) and a 6% drop in Northern Australia (MRWARY20 (Caribbean) and MRU 22, the

Brazilian Nordeste are expected to increase production by 5% and 7%, respectively) mosily due
favorable sunshine under conditions of sufficient water supply, even if RAIN was down 27% in MRUZ20.

In Asia, both MRU47 (Southern Mongolia) and MRU33 (Hainan) underwent a BIOMSS increase of 9%. The
increase reaches 6% in MRU50 (Continental Southe&st Ashuge contiguous area extending from the

South China Sea to western Asia includes three MRUs (44, 48, and 31) where the BIOMSS reaches 9%
(Southern Himalayas), 11% (Punjab to Gujarat) and 7% in Western Asia. Just across the Black Sea from the
previous area, norMediterranean Western Europe (MRUG60) experienced a rise of 6% in BIOMSS
covering the final stages of winter crops and early stages of summer crops. The rise mostly results from
RADPAR up 2% in a region where low radiation tends to limit comjuption.

In New Zealand (MRUS56) relatively warm winter conditions associated with favorable sunshine have
pushed up BIOMSS by 7%.

The remaining areas that deserve mentioning are located in Africa. They include the two MRUs of
Madagascar (MRUOS5, the centiaend northern half of the Island, and MRUOQG, the sani southwest).

BIOMSS is up 9% and a spectacular 27%, respectively. The increase will besedgmifbiomass: range

land in MRUO6 and late planted maseason crops elsewhere. Of the two adjacareas of the Sahel
(MRUO08, +9%) and MRU64 (Sahara to Afghan deserts) the second benefited from a huge BIOMSS
increase of 30% resulting from a large increment in precipitation combined with a decrease in RADPAR,
which reduced water demand. The increase¢hie Sahara to Afghan deserts has benefited pastures while

in the Sahel; the rain may have favored early planting.
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Figure 15. Global map of biomass production potential anomaly (as indicated by the BIOMSS indicator) by CropWatc
Mapping and Reporting Unit, departure from 15YA between April and July 2019

- == > L et _- =

[ >=s%te<2%
[ ]s=2% <%
=% to<s%




CROPWAJH BULLETINUGUST 2@®1 22

Chapter 2. Crop and environmental
conditions in major production zones

Chapter 2 presents the same indicatoRAIN, TEMRADPAR, and BIOMSSs those used in Chapter 1,
and combines them with the agronomic indicatorsropped arable land fraction (CALF), maximum
vegetation condition index (VCIx), and minimum vegetation health index tVHtn)describe crop
condition in six Major Production Zones (MPZ) across all continemtsadfe information about these
zones and methodologies used, see the quick reference guide inBasevell as the CropWatch bulletin
online resources atww.cropwatch.com.cn

2.1 Overview

Tables 2.1 and 2.2r@sent an overview of the agroclimatic (table 2.1) and agronomic (table 2.2)
indicators for each of the six MPZs, comparing the indicators to their fifteen angdaeaverages,
respectively.

Table 21. April-July 2019 agrelimatic indicators by Major Production Zone, current value and departure from 15YA
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Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which apsrtute dh
degrees Celsius is given. Zero means no change from the average value; relait@eepre calculated as {®)/R*100, with C=current
value and R=reference value, which is the fifigear average (15YA) for the same periagr{+July for 2004-2018.

Table 22. April-July 2019 agronomic indicators by MajProduction Zone, current season values and departure
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Note: See note for table 2.1, with reference value R definéfteen-year average (15YAQr BIOMASS, others fthre five-year average
(5YA) for the same perioAgriJuly for 2014-2018.


http://www.cropwatch.com.cn/

23| CHAPTER 2 CROP AND ENVIRONMENTAL CONDITIONS IN MAJOR PRODUCTION ZONES

2.2 West Africa

April to July in West Africa covers the main rainy season with farming activities associated with sowing of
main cereals (maize, sorghum, millet, and rice) in thgiae. Cassava and yams are important crops
across the Guinean zone, i.e. the tropical moist forest area along the coast of West Africa, especially in
{ASNN} [S2yS3 DKI yI Zthep arest8l MRkhie fields ayidRcontribute $o the ap@edl A NB T
cropped arable land.

The MPZ recorded 548m of rainfall over croplandsa decrease of 9% below average. The highest
rainfall was recorded in Equatorial Guinea (1429 mm, +6%), Sierra Leone (105@tm@nd Liberia (941

mm, -2%). Low rainfall and negagivdepartures were observed in Guinea Bissau (241 M%) and

Burkina Faso (90 mr3%).

The region experienced average temperature (87,3+0.1N above average) and sunshine (RADPAR
1196 MJ/n2, +1%) resulting in a slight increase of the biomass production potential (BIOMSS of 759 g
DM/m2, +2%). The cropped arable land fraction (CALF) at 89% was-ttwsompared with the average

of the recent 5 years. This is also supported by the VCIx map with values larger than 0.8 in coastal to
central regions and lower values in the Northern. The agronomic indicators show that Nigeria had a good
share of cropped arable land in the region. Persisting igecurity in Northern Nigeria continues to
affect agriculture production and limits access to food for vulnerable households.

Based on VHI, there is some evidence of moderate to severe drought across the region especially the
north. However, the rainyeason starts around June in the northern part of the MPZ. While some areas
had favorable BIOMSS departures (e.g. the nardist of Nigeria, northern Ghana and northern Guinea)

the final outcome season in those areas will depend on July and later rain.

Figure 21. West Africa MPZ: Agrolimatic and agronomic indicatorgipril - July2019
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2.3 North America

Themonitoring period covers the harvest of winter crops, the full cycle of spring wheat, and the early and
mid-season stages of summer crops. Favorable crop condition was observed in the region from the
Canadian prairie to the Great Plains, while in the easpart of the Corn Belt suffered significantly below
average crop condition.

The precipitation in North America was 30% above the average, while the temperature and radiation
were 0.0 and 2% below the average. The Canadian prairie and northern Great Plains recorded
moderate precipitation deficits in May (10 mm), at a time when khwer Mississippi had a somewhat
larger deficit of 30mm. The negative precipitation and positive temperature that resulted in drought
conditions in the Canadian Prairie and the CBeilt that is well captured by the minimum vegetation
health index map.

The Corn belt received abundant precipitation, especially in May, when the precipitation exceeded
average by 30 mm and temperatuneas cooler than average by 8.0

Early May is the major sowing window for summer crops. Fortunately, the precipitation recovered to
above average from late May and offset the impact of the previous drought with wet and warm
conditions accelerating the growth of summer crops and imprguiheir condition in the Canadian
Prairie and the northern Great Plainsavorable crop condition also prevailed in the southern Great
Plains.

It is worth noting that the eastern Corn Belt continued presenting significantly below average crop
condition even after precipitation recovered to normal from June. As a major soybean and maize
producing zone, the Corn Belt will need close monitoring during the next monitoring period.

The cropped arable land fraction reached to 97% (2% above the recent avendgél & at 0.92 indicate
mostly favorable crop condition, with the mentioned exception of the eastern Corn Belt.
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Figure 22. North America MPZ: Agroclimatic and agronomic indicators, Apdilly 2019
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2.4 South America

Globally, the region recorded 2% above average rainfall but arests showed almost ho anomalies with
total departures staying in the range €5 mm to +25 mm. Precipitation peaks above average occurred
only in Uruguay and neighboring areas; they affected North East Argentina in April, East Argentina and
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Uruguay in My, part of South and North Brazilian agricultural area in Jungten8outherrboundary of
Brazil in July.

Globally, TEMP showed a minor increase 0b0&bove average in the MPZ. The whole MPZ showed a
similar temporal pattern starting with a rise from April to early May, a drop atMég, and another

peak in June followed by a July drop. The largest flurinatoccurred in South Brazil, eastern Paraguay

and northern Uruguay in June when the peak reached heatwave proportions with an anomaly larger than
5.20 .

BIOMSS showed an increment of 1% above average. Positive anomalies were observed in the Center and
Sotuh of the Argentinian Pampas, with the exception of the extreme South of Buenos Aires province that
showed negative anomalies. Negative anomalies were observed as well in the Chaco and the Subtropical
highlands in Argentina. Most of the Brazilian agriaaltuarea showed positive anomalies, with the
exception of the North West.

The MPZ was almost fully cropped (CALF at 98%), a 1% increment compared to 5 years average. VCIx
reached 0.76 on average. Values larger than 0.8 were observed over most of BraBhragday.
Argentina experienced the lowest VCIx values, mainly in the southern and eastern Pampas. Minimum VHI
showed high variability in the region with near half of the area indicating drought and the other half
indicating good growing conditions. Drdug/alues were mostly observed in the Argentinian Pampas and
central and southern Brazil, with large spatial heterogeneity. It is important to consider that for this
region, the reporting period correspond to the harvest of main summer crops, so thattiomsdivith

lower availability of water can no longer directly affect crop production. Low Minimum VHI values could
also be associated with the maturity and harvest crops that occurred during this reporting period.

In general, crop condition in the South Arita MPZ was average during the monitoring period.

Figure 23. South America MPZ: Agrdimatic and agronomic indicators, Aprlduly 2019
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2.5 South and Southeast Asia

South and Southeast Asia is a broad region, covering India, Bangladesh, Cambodia, Myanmar, Nepal,
Thailand and Vietnam, where the common crops include rice, maize, wheat, and soybean. Dairing th
current monitoring period, temperature and sunshine were overall near average (TEMP ,#+RADPAR

+4%) while rainfall significantly decreased (RAlIBP6). Rainfall anomalies, however, underwent large
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spatial and temporal variations. Rainfall increased markedly betweerviaidand July, a key period of

crop growth. 6.2% of cultivated areas, mig in Myanmar, experienced significantly belawerage
rainfall (deficit larger than 100 mm/dekad) during mlithy and midJune and abovaverage €xcess

larger than 150 mm/dekad) during early June. Two other rainfall peaks with excesses close to 200
mm/dekad occurred in early and miily. Thefirst affected 12.3% of cropland located in central
northern India and central Vietnam; the second was of concern8&f cropland in southern India and
Nepal. 6.3% of cropped areas, involving Nepal and nortiamécorded consistently beloaverage
temperature during April through July. Remaining areas (making up 93.7% of cropland) showed
fluctuating but near average temperature over the most of the reporting period.

CALF reached a rather low value of 69% eNtPZ, 5% below the average of the recent five years, with

VCIx at 0.87, a value describing fair crops. CALF and VCIx are high over Vietnam, Thailand, Bangladesh,
Cambodia, Nepal and Sri Lanka. Uncropped areas mainly occur in south and central IndizameriVy

where they are associated with Low VCIx values below 0.5 and in the range from 0.5 to 0.8. Below
average BIOMSS occurred in central and southern India and Myanmar, which may be attributed to
drought. This is confirmed by the spatial patterns of HInA Yy RA OF G Ay 3 (GKIFI G aaSOSNB
in these regions. It is stressed that BIOMSS and VCIx patterns roughly agree, with a marked discrepancy
in the "threeState corner" of southern Rajasthan, northern Gujarat and sewghtern Madhya Pradesh

where VCIx mostly exceeds 1.0 while BIOMSS shows one of the largest negative anomalies (larger than
20%) in the whole MPZ. Based on the above analyses, the crop production the MPZ is expected to be
below average.

Figure 24. Souh and Southeast Asia MPZ: Agroclimatic and agronomic indicators, Afuly 2019
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2.6 Western Europe

In generalcrop condition vas below average at the scale of the Western European MPZ, resulting from a
combination of negative and positive extremes. Tigaeres present an overview of CropWatch
agroclimatic and agronomic indicators for this MPZ.

Crop condition was below average imost parts of the Western European MPZ, resulting from a
combination of negative and positive extremes.

Significant differencein precipitation between different countries are observed. The whole MPZ showed
a large drop in RAIN (11% below average), fatigen in the other three major agricultural zones in the
world (Table 2.1). All countries did not experience shortages at the same time. Over the entire monitoring
period, poor precipitation was observed in more than 70% of the entire MPZ (France, GeBpairy, UK,
Austria, Czech Republic, Denmark and Slovakia), and the most severely affected countries were Denmark
(RAIN-28%), Czech Republi24%) and Austria19%). Due to rain deficits from mbiday to lateMay

and from lateJune to earlyduly in mostparts of this MPZ, the grain filling phase of winter crops and
vegetative growth of the major maize producing areas were negatively affected. Most parts of this MPZ
recorded above average precipitation in eakliay, from earlyJune to midJune and mieluly. More rain

is needed in the coming months to raise soil moisture, and create favorable conditions for the growth of
summer crops.

Temperature (TEMP) for the MPZ as a whole was about average, and sunshine was well above average
with RADPAR up +4%. Mostrisaof MPZ experienced warmgénan-usual conditions after June, while
below the average temperature mostly occurred in May. The spatial distribution of temperature profiles
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indicates that two heat waves swept across Europe in late June and late Julyingesitensive media
attention. High temperature shortened the grain filling stage of crops and accelerated the maturity,
which may reduce crop yields.

Due to overall warmer and sunnier conditions for the MPZ, the biomass accumulation potential BIOMSS
was 7% above average. The lowest BIOMSS vahi€8o(and below) occurred in parts of Spain, UK,
France, Germany, Italy and Denmark, and this spatial distribution is consistent with therabatiened
precipitation deficit region. In contrast, BIOMSS was abaverage (sometimes exceeding a 10%
departure) over France and Germany. The average maximum VCI for the MPZ reached 0.92. More than
95% of arableands were cropped, which is 1b&low the recent fiveyear average. Most uncropped
arable land is concentratein Spain, with patchy distribution in other countries.

Generally, crop condition in the Western Europe MPZ is expected to be below average consiaering
poor precipitation, persistent warmethan-usual conditionsand heatwaves.More rain willbe needel in
severalimportant crop production areas to ensure an adequate soil moisture supply for the growth of
summer crops.

Figure 25. Western Europe MPZ: Agroclimatic and agronomic indicatepril - July2019
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2.7 Central Europe to Western Russia

Most parts of the Central Europe to Western Russia MPZ displayed average conditions of winter and
summer crop (averge VCIx=0.93). Temperature was globally somewhat warmer than average (TEMP
+0.2 ), drier (RAIN8%) and slightly more sunnRADPAR2£%).

Eastern and southern areas of Western Russia received somewhat below average rainfall from April to
June but marked excesses (over 60mm/dekadhiakJuly This applies to 11.5% of cropland in €z,

mostly to northeastern Republic of Bashkortostan, eastern Saratov Oblast, eastern Krasnodar Kray,
northern Stavropol Kray, and central Kalmyk Republic. Another 32.2% of arable lands in the MPZ
recorded excess precipitation larger than 50mm/dekadhie middle of May, including Poland, most of
Moldova, southern Ukraine, eastern Belarus, seeéstern and souttwestern Romania and, in Russia,

the Oblasts of Ulyanov and Orenburg (mainly the East) and the Chuvash and Udmurt Republics.

The largest cold amalies (about 5@ below average in midilay) influenced mainly the East of
western Russia, including the Oblasts of Nizhny Novgorod, Kirov and Perm and the Republics of Mari El
and Udmurtia. In June and July the temperature anomaly became less sevegejlsir?2.@ below
average. Unseasonably warm weather (abouttd.@bove average in midune) influenced mainly the
western part of MPZ, including Poland, Romania, Moldova, Ukraine and most of southern Belarus.

Almost all the arable land was cropped durthg monitoring period (with a CALF value of 98%). Due to
the average agralimatic conditions at the scale of the whole MPZ, the accumulated potential biomass
(BIOMASS) is slightly above average (+3%), indicating an overall average level. Howevehehst@or
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part of Western Russia (northern Republic of Bashkortostan and Republic of Tatarstan) showed a
BIOMASS drop betweei20% and-10%, which deserves close monitoring in the next JASO reporting
period.

On the whole, with most areas in the MPZ intiiog average crop conditions and aegtimatic factors,
prospects for crop production are promisingut spatially variablein Central Europe to Western Russia.

Figure 26. Central EuropeNestern Russia MPZ: Agroclimatic aagronomic indicatorsApril - July2019
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Chapter 3. Core countries

Chapter 1 has focused on large climate anomalies thiaetimes reach the size of continents and beyond.
The presensection offers a closer look at individual countries, includingdtheountries that together
produce and commercializ&) percent of maize, rice, wheat, and soybean. As evidenced by thendata
this section, even countries of minor agricultural or geopolitical relevance are exposed to extreme
conditions and deserve mentioning, particularly when they logically fit into larger patterns.

3.1 Overview

The global agralimatic patterns that emergat the MRU level (Chapter 1) are reflected with greater

spatial detail at the national and sypl G A2y f | RYAYAAUGNI GAQS t S@Sta RSa
O2dzy i NASaé¢zx AyOfdzZRAY3I YI 22N LINR RdzOA y 3 ¢ ang detailscE LJ2 NIi A y
narrative in the later sections of this chapter, while China is covered in Chapter-dAagofmal units and

national agreecological zones receive due attention in this chapter as well.

In many cases, the situations listed below are alsmtineed in the section on disasters (Chapter 5.2)
although extreme events tend to be limited spatially, so that the statistical abnormality is not necessarily
reflected in the climate statistics that include larger areas. No attempts are normally madeisin
chapter, to identify global patterns that were already covered in Chapter 1. The focus is on 166 individual
countries and sometimes their subdivisions for the largest ones. Some of them are relatively minor
agricultural producers at the global scabyt their national production is nevertheless crucial for their
population, and conditions may be more extreme than among the large producers

1. Overview of weather conditions in major agricultural exporting countries

The current section provides a shaverview of prevailing conditions among the major exporters of
maize, rice, wheat and soybeans, conventionally taken as the countries that export at least one million
tonnes of the covered commodities. Just 20 countries include the top 10 exportersheitbrtited States

and Argentina exporting all four crops and Brazil, Ukraine and Russia exporting three of them each!

Maize: Among the 14 countries that export more than 1 million tonnes of maize, four recorded
precipitation exceeding average by 20% or mofkey include the USA (+29%), Hungary (+35%) and
Serbia (+34%) in the northern hemisphere, where the reporting period covers most of the main maize
growing season, and where the harvest is about to start. Although weather was cool and wet in the USA,
the biomass production potential dropped just 1%, with the Cropped Arable Land Fraction indicator (CALF)
up 3% and the maximum Vegetation Condition Index VCIx indicator showing values associated with
favorable crop condition (0.93). The largest positive iases in the BIOMSS index occur in Ukraine (+6%),
India (+7%) and France (+9%) in spite of relatively dry conditions in some of them (e.g. France). In India
VCIx is moderate (0.83) with a low CALF (55%) resulting from a 5% drop compared with previous years.

In the southern hemisphere, Argentina (20% excess precipitation) harvested maize during the first half of
the AMJJ period. In the province of Cordoba, the major maize producing area, the excess was just 6%.
VCIx indicates below average conditions and BIOMSS potential indicator is down due to poor
sunshine ©%). In Brazil and Paraguay all indicators show favorable envirdamand agronomic
conditions. In SouthAfrica, where the main maize crop was harvested during the reporting period,
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cropland inceased (CALF up 5%) but VCIx is just fair and BIOMSS potential fell 10% due to drought (RAIN
down 30%).

Rice: The top 3 rice exporters in Asia (India, Thailand and Vietnam) experienced very similar weather
conditions at the national scale: mostly dry am@drm, reaching heatwave proportions in some areas
(India). The RAIN deficit varies frofi3% to-23% and TEMP is up Bl4to 0.7N . Mostly driven by
favorable sunshine, the biomass production potential is up 8%. CALF is down 8% in India and in Pakistan,
where prevailing weather conditions were wet and (+53%) and coolNOb&low average). In the USA,

the 5th exporter, condions were roughly average for rice.

Wheat: Twenty countries in both hemispheres export more than 1 million tonnes of wheat. The top five
exporters each market more than 10 million tonnes internationally, including the USA, Canada, Russia,
France and Austitia. 13 out of twenty exporters had below average rainfall. Few countries had large
precipitation excesses, the main exception being the USA where the reporting period withessed most of
the nationwide winter wheat harvest, which mostly ends in July inrtbehern States. As such, the
indicators are very relevant for wheat. The countries with the largest positive BIOMSS departures from
average are all located in norastern Europe (Latvia and Poland, +11%; Lithuania +16%j.tAdm

also experienced mitive sunshine departures (5% to 10%), full cropping (CALF at 100%) and favorable
VCIX.

In Australia, the JFMA period covers the end of the 2208 harvest (up to January) and the early
stages of the 201:2020 crops (from April). Very dry conditions kaaffected the period (RAIN down 17%
below average) with a marked drop in CA{3%) and unfavorable VCIx (0.42), the lowest value by far
among the 20 top exporters. The 262819 crops are unlikely to have been satisfactory, but the impact
on the ongoingvheat season is still open.

As already mentioned under maize, Argentina had a marked biomass production potential drop of 9%.
Considering, however, that wheat was in early vegetative stages in June and July, the crop is unlikely to
have been seriously &tted.

Soybean:among the eight countries that export more than one million tonnes of soybean only seven
need to be considered as the Netherlands is a Soybean prodwetparter. Above average biomass
production potential occurred in Brazil and Ukraird% and +6%); the soybean harvest extends to the
first half of the reporting period and somewhat beyond in south America, and is still to take place in the
northern hemisphere. Some damage to soybean due to poor sunshine may have occurred in Argentina (
999 and in Uruguay-§%) as both countries also show drops in BIOMSS and extremely low VCIx of 0.45
and 0.39, respectively. The situations seem to be significantly better in Paraguay.

2. Weather anomalies and biomass production potential changes

A. A Caveat

CA3IdzNB oodm a2YSGAYSa aK26a4 GOSNE RNEE YR GOSNE 68
from dry season to wet season (e.g. the west African Sahel) or from wet season to dry season (e.g. the
Brazilian Nordeste). Such locations typichiye low precipitation values which do not all@@mputing
meaningful percentages. In Botswana, for instance, the rainfall deficit reaches 67%, i.e. 11 mm were
recorded over the AMJJ period instead of 34 mm, which is about 0.3 mm per day on averagen@ssu

120 days for the AMJJ period). Clearly, when average amounts are very low, large negative departures
are meaningless. Large positive departures are sometimes more relevant, tough, as they may indicate an
early start of the season, or late floods. Tie&t below refers only to areas where significant amounts of
rainfall are actually expected.
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It is also stressed that in many equatorial areas where large amounts of rainfall are actually expected,
below average rainfall not necessarily constitutes drougfit example is Myanmar during the current
reporting period: average rainfall reaches 1331 mm, so that the amount recorded (1020is28%%

below average. 1020 mm, however, corresponds to about 8.5 mm per day, which is sufficient to cover
the requirementseven of water demanding crops. In fact, the biomass production potential is up 2%,
because the available water was still sufficient to satisfy crop water demand expressed by RADPAR, which
is up 7%. In fact, the deficit in Myanmar probably corresponds stightly delayed beginning of the

rather long monsoon season (6 months) and doesraiseany concern.

B.Rainfall
Dry conditions

Among the countries that did expect significant amounts of rainfall during the reporting period (amounts
larger than 100 mnover AMJJ), several areas suffered marked deficits in excess of 25% with the largest
national values occurring in the Gambia and in New Caledonia, with deficits reaching 63% in both areas.

Close to Gambia, several other wedtica countries deserve mepnning because they suffered deficits
between 27 and 40% at the time when the rainy season is starting, indicating a delay in the season. Close
to Gambia in the western tip of the Sahel, this applies to Senegal and Guinea Bissau. It also applies to
Benin ad Togo where the north has a Saheligpe climate, i.e. servérid with the rainy season starting
around May.

Although technically New Caledonia is not part of Oceania, it shared rather dry conditions with two of its
Oceanian neighbors during the curremporting period: New Zealand experienced a 32% precipitation
deficit and the nationwide value for Australia reaches 29%. Values for Queensland were close to the
national average but the northern Territory and New South Wales had deficits just undefrbé%sland

of Timor Leste-89%) in maritime Soutkast Asia can be assigned to the same group of countries.

In Asia, drought affected the Korean DP3RR2%), which has repeatedly suffered from water shortage over
the recent years. Adjacent areas in Chinéfered as well, including Anhui3@%), Henan-43%), Jiangsu
(-53%), Liaoning47%) and Hubei§2%).

In Europe, northern and Baltic countrieseathe most concerned (Estoni®9% with the following
countries in the range fror25% to-29%: Lithuania,dtvia, Sweden, Denmark and the Netherlands). The
water deficit area extends west and south to Frandd % nationwide, but drier in isolated regions, such
as Normandie at33%) and east into Russia, with several regions in the range from 30% to 40%ndnclud
the Republics of Chuvashia and Mari El and the Oblasts of Kemerovo, Orenburg, Tambov and Ulyanov.

In Latin America, the driest areas are concentrated in the Caribbean and Central America and include the
Dominican Republic49%), Belize-42%), Dominig (36%), Honduras-30%) and Panama26%). The
drought combined with the Venezuelan crisioite of the root causes of the displaced persons in the
region (refer to Chapter 5.2)

Wet conditions

Wet conditions need to be reported most from the large polygncluding Serbia (+34%) and Bosnia
Herzegovina (+35%), the Midelast including Syria (+99%, from 103 mm instead of the average of 52

mm), Pakistan (+53%) and Kazakhstan, especially the region of Jambyl (+53%) and Yujno kazachstanskaya
(+98%). The laegt rainfall anomalies occur in this bloc of countries with Afghanistan (+67%), Tajikistan
(+72%) and Uzbekistan (+195%, with 208 mm recorded when the average is 101 mm).

¢tKS &aSO2yR aoSi 0t20¢ O20SNE SaaSydAal fodrtdin tét KS ! YA
Wyoming +41%, Louisiana +42%, California +45%, Missouri +45%, lllinois +46%, Oklahoma +48%, Kansas
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+50%, Nevada +52%, Arkansas +53%, Mississippi +54%, Utah +59%, Nebraska +66% and North Dakota
+89%

The third, smaller, wet bloc stretches fronolBia (+34%) to the Argentinian provinces of Entre Rios
(+31%) and Santa Fe (+41%) also including the Chaco (+51%) and Santiago (+60%).

Figure 31. Global map of rainfall anomaly (as indicated by the RAIN indicator) by couairy subnational areas,
departure from 15YA between April and July 2019
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C.Temperature anomalies

There is relatively little spatial coherence between RAIN and TEMP anomaly paitierthe exceptions

of low temperature inNorth American high rainfall aas and minor rainfall deficits associated with a
positive temperature anomaly in southern and sowhst Asia. The observation results from the visual
examination of Figures 3.1 and 3.2 rather than from a statistical analysis (at the national scale, the
correlation between rainfall and temperature anomalies reacH®27)

Low temperature

Negative temperature anomalies are usually rather moderate at the national andatidnal level and

do not reach-1.00 , with three exceptions: (1) Pavlodar region in Kazkhstan, which is surrounded by less
intense anomalies extending in a northeastern direction up to Baltic countries; (2) Indian Kashmir,
extending south and west to include Uzbekistan, Pakistan and Afghanith smaller departures and (3)
four States in the USA: S Dako® 30 ), Nebraska-2.10 ), Kansas-1.70 ) and Oklahoma1.60 ).

High temperature

At the national level, positive anomalies are of the same order of magnitude as negatinekes, and

do not exceed 1@ (one occurrence, in Namibia). Considering the whole set of administrative units for
which CropWatch computes TEMP departures, only two exceed an anomalydof the Canton of
Obwalden in Central Switzerland and the Dzong of Punakh&utaB (+2.5 and +2.3, respectively).
Other areas with very localized temperatures anomalies exceedin@ +acgur in Burundi, Bhutan, near
and in central America (Colombia, Dominican Republic, Ecuador, Honduras), south andastuikia

(Sri Lanka, Myamnar, Thailand and Vietnam) and in the USA (Alaska).
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Figure 32. Global map of temperature anomaly (as indicated by the TEMP indicator) by country anehatibnal areas,
departure from 15YA between April and July 2019
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D.RAIDPAR anomalies

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 l&éH) is
stronger than the link between tempature and rainfall.

Below average sunshine

Negative sunshine departures were generally moderate, with absolute values larger than 5% occurring
only in Uruguay-6%) and in Argentina9%). This is just two countries and both are major agricultural
exporters; they will be mentioned again below in the section on BIOMSS.

Above average sunshine

33 countries experienced above average sunshine departures of +5% and above. They are located in: (1)
Europe and central Asia, with the highest values in Belgium #mghhia (+10%) and extending as far as
Korea DPR; (2) South and Sehtst Asia including Malaysia, Brunei Darussalaam, Myanmar, Cambodia
and Vietnam, with the largest departure in Thailand (+8%); (3) New Zealand (+7%); (4) several patches in
Africa: Congalemocratic republic and the Congo, Botswana and the highest values (+6%) in Somalia and
Zimbabwe; (5) central America, the Caribbean and northern South America: Suriname, French Guiana,
Guyana, Panama, Cuba, Haiti and the largest departures (+7%) inrel®raha Belize and in Guatemala
(+8%).

Figure 33. Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by
country and subnational areas, departure from 15YA between April and Jug192
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E.Biomass accumulation potential BIOMSS

The biomass accumulation potential indicator (BIOMSS) largely synthesizes the combined effect of the
three previous indicators. It will be discussed below and compared to the agronomic indicators for the
spatal units for which they are available. Remember, however, that RAIN, TEMP, RADPAR and BIOMSS
are compared against their 202D18 average, while CALF departures result from the comparison with
2014-2018. As a result, global correlations between the twaugs of variables are difficult to interpret,
especially becausef oecent global climate trends.

Regional groups of similar behavior are easily identified in Figure 3.4. They overlap with those described
in Chapter 1 (Figure 1.5) and will not be repeatedle. Instead, the focus will be on individual national

and subnational units for the largest countries. Additional and separate information by major- agro
ecological zones (AEZ) is given later in this chapter for individual countries.

At the national leel, four out of the five largest BIOMSS drop occurred in Africa, starting with Gambia (
17%), Morocco-13%), Guinea Bissatl8%) and South AfricalQ%). All experienced below average
precipitation and slightly above average sunshine. All also had Blx, Which confirm the negative
impact of the weather conditions. In Lebanon, the fifth country, BIOMSS was 12% below average. Both
Morocco and Lebanon were at the end of the winter cropping season. While in Morocco the BIOMSS
behavior can be assigned tow rainfall, it is cool weather and reduced sunshine that account for the
situation of Lebanon.

Countries where BIOMSS decreases below average range 76nio-5% include Tajikistan, Sao Tome

and Principe, Kyrgyzstan, Bhutan, Lesotho and Argentina. thétlexception of Argentina, their VCIx
exceeds nevertheless 0.9, a favorable value, and most of them increased their CALF values, sometimes
significantly as Tajikistan (+10%) and Lesotho (+18%). The low VCIx in Argentina was already mentioned
above. In fat the country experienced spatially very diverse conditions which are not easy to interpret

as AMJJ covers the harvest of summer crops (mostly maize and soybean during AM) and the planting of
winter wheat and barley (during JJ). The main agriculturalipces include Buenos Aires recorded the
following BIOMSS departures: +5% in Buenos Aires, the main wheat growing area; average values (+0%)
in Cordoba (main producer of maize) arid%, mostly due to low sunshine and excess precipitation in
Santa Fe, whicproduces about one fifth of the national output of maize and soybeans.

As exemplified above with Argentina, low and high BIOMSS departure values do occur in countries which
are doing relatively well on average. This includes the USA and Russia wheatitinal BIOMSS is

down 1% in both countries. Particularly in the USA, this includes some major agricultural states ranging
from South Dakota-{7%) to lowa, Nebraska, Montana and Wyomui@%). Biomass losses between 5%

and 10% occurred in Coloradéb%) Kansas, Indiana, Wisconsin, North Dakota, lllinois, Michigan and
Minnesota ¢10%). As already mentioned, all the listed States are characterized by high rainfall, low
sunshine and cool weather.

The situation is more mixed in Russia, where negative BlG&@8alies in excess of 5% occurs in 18
areas (out of a total of 96 sufational units) where precipitation covers the whole spectrum from below
average (Republic of Mariy EB7%; Oblasts of Kirov and Vologe20%), average (Oblast of Perm, +2%)

to well above average ( KorRiermyak Okrug, +28%). In all areas the temperature was low, and so was
sunshine (except in the Altai Krai, the Oblast of Novosibirsk and the Republic of Tatarstan, where it was
average or slightly above).

While 12 countries, all meitned above, recorded low BIOMSS compared with average at the national

level, positive departures exceeding +5% occur in 55 countries out of 166. As shown in Figure 3.4, high
values predominate in South America, AFRICA, Europe, the Middte, Southrn AND Sutheast Asia,
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as already shown in Chapter 1. The largest BIOMSS departures in excess of +10% above average were
brought about by several factors:

wFavorable precipitation (Mali, RAIN +33%, BIOMSS +11%; Madagascar +15% and +12%; Iran +63%
and +12%; and Pakistan +53% and +18%, the largest national BIOMSS increase for the AMJJ period);

wFavorable sunshine and average temperature, even in the presence of a precipitation idefici
Guatemala (BIOMSS +104givia, Poland and Luxembou(adl +11%), Belgium +%3andLithuania +16%.
In Asia, the only country with a BIOMSS increase above 10% was Laos (+11%).

All countries enjoy VCIx values above 0.9 with the exceptions of Mali (0.69) and Pakistan (0.79). In Mali,

the rainy season starts iMay (south) or June (north), while Pakistan practices typical northern
hemisphere winter and summer crops, most of them irrigated; in Mali, on the other hand, irrigation is
fAYAGSR YR O2yFAYSR (2 GKS bA3SNath&buhtiie§ EALF 8a LIS OA | f
low (54% and 35%, respectively) and dropped compared to the recent-f&%b @nd8%, respectively).

Refer to chapter 5.2 (disasters) for likely explanations about the results above.

Very favorable BIOMSS increases (>+10%) attr@ational are often more relevant for rangand and
pastures than for crops, according to local conditions. This applies, for instance, to three provinces in
Argentina: Chubut with BIOMSS 1p%, La Pampa +15% and San+1f86 as well. In Brazil, highlues

occur in Rio de Janeiro (+11%), Acre (+11%), Sergipe (ad@%Jagoag+14%) in the presence of low
rainfall and high sunshine in mostly Amazonian areas where sunshine of limiting. In Canada, the largest
increases occur at high latitudes in aredisrery limited relevance for cropping and livestock. In India, 8
States had large BIOMSS rises: from Orissa (+11%) through Punjab, Haryana, Rajagthdttar
Pradesh, Bihar and Jharkhand (#d%o Delhi (+22%). The increase was brought about ttraugariety

of mechanisms. In Kazakhstan, a large precipitation excess in thiehofityrau region led to a BIOMSS
increase of 11%.

In Russia, the most favorable BIOMSS situations occur in the Baltic region (Kaliningrad Oblast, +16%,
adjacent to the alrady mentioned Poland and Latvia) and the Caucasus (Republics of Chechnya +11%
Ingushetiya+13% and KabardinBalkaria +14%).

In the United States, only Alaska (+24%) and Arizona (+24%) need mentioning. Rainfall was about average
in Arizona and the BIOMS8crease is probably explained by lower than average sunshine and
temperature, which have reduced crop water demand.

Fi%ﬂe 34. Global map of biomass production potential anomaly (as indicated by the BIOMSS indicator) by goamdt
sub-national areas, departure from 15YA between April and July 2019
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3.2 Country analysis

This section presents CropWatch analyses for each of 41 key countries (China is addressed in Chapter 4).
The maps refer to crop growing areas only and inclseleeral graphsPhenology of major crop£rop

condition development based on NDVI over crop areas at national scale, comparing theJAlgrit019

period to the previous season and the fiyearaverage (5YA) and maximuMaximum VCI (overrable

land) forApril - Juy 2019 by pixelSpatial NDVI patterns up to Apriluly 2019 according to local cropping
patterns and compared to the 5YADVI profiles associated thithe spatal patterr; time series profile

of precipitationand temperature and crop condition development graphs based on NDVI average over
crop areas for different regions within the country, again comparing the Agtly 2019 period to the
previous season ahthe fiveyear average (5YA) and maximum.

Refer to Annex A for additional information about indicator values by country. Country agricultural
profiles areposted on www.cropwatch.com.cn

Figures 3.5 3.45.; Crop condition for individual countries ([ARE&hanistarto [ZMB] Zambia) including
agroecologicatones (AEZ) from April to July 2019.
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AFGAGOARGAUS BGDIEBRBRA CAN DEU EGY ETH FRAIGBIRN IND IRNTAKAZKENKHMLKAMARMEX MMRMNGMOZNGA PAK PHIOL
ROURUSTHA TUR UKR USA UZB VNNZEISF

[AFG] Afghanistan

Wheat, barley, maize and rice are the main cereals grown in Afghanistan. Most winter wheat is gr
the northern border provinces and harvested in May. Spring wheat was planted between Marc
April, while maize and rice were pl@d in June and July respectively. The precipitation in Afghan
was 67% higher than the average level. Both temperature and sunshine were below average
18.6N , down 0.6\ ; RADPAR: 1578MJ/m2 down 2%). Adequate precipitation made potential bioma
higher than average. The cropped arable land fraction (CALF) increased by 93%, and the m
vegetation condition index (VCIx) was 0.87. According to crop conditvelopment graphs based ¢
NDVI, the national crop growth was exceeded the average level in the past five years. Crop condit
better than average throughout the reporting period in 8% of crop lands, mainly in the northern p
Badghis. Crop calition exceeded average between April and June, in 17.5% of crop land mainly
northwestern part of Faryab, the nortbentral part of Sari Pul and the border areas of Baghlan, Ku
and Takhar provinces. Below average NDVI is scatted in 15.9% poflacrd. According to the bes
vegetation condition index (VCIx), the vegetation in the north was better than that in the south. V
grew well during the monitoring period and average output is expected.

Regional analysis

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

The RAINN the Central regionwith sparse vegetation was 207 mm, +68%; The TEMP vixs -D46N ,
and the RADPAR was 1598 MJ/r22p. According to crop condition development graph based on N
NDVI was slightly higher than the average level, and the potentialdssrdecreased by 3%. CALF |
increased substantially (+52%), and VCIx was 0.95.

Mixed dry farming and grazing regiarecorded 111 mm of RAIN, 90% above average, TEMP wa$ 1
0.9\ lower average, and the RADPAR was 1616 MJ/m2, 2% below average. ActmriiagNDVI
development graph, crop condition was higher than the-rear average and reached the maximum f
years value during the monitoring period. CALF in this region more than doubled by ren
nevertheless at a very low 21%. VCIx reached 0238p output will be fair, i.e. average for loc
conditions but, more importantly, rangend had benefited from the unexpectedly high rainfall.

In the Mixed dry farming and irrigated cultivation regiothe following indicator values were observe
RAIN 81 mm, +63%; TEMP 16L5-0.6N ; RADPAR 1511MJ/m3%. Potential biomass and CALF in -
area were the highest among the four regions. CALF was 76% higher than average. Abundant rai
higher CALF improved production prospects in this AEZ, where ré&ihed 1. An excellent crop
expected.

Dry regionrecorded 99 mm of RAIN, 75% above average, TEMP wadg 20.8\ below average, anc
the RADPAR was 1639MJ/m2, 2% below average. The CALF was 42% higher than the average
0.6, and the potentiabiomass increased by 25%. Although RAIN in this area was higher than the a
level, the rainy season of the Dry region ends in April and the additional water supply has bel
mostly the southern rangé&and directly or through runoff.

Figure 35.! FIKI yA &l Yy QaApridONBAMIO2 Yy RAGA2Y
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(d) Spatial NDVI patterns compared to 5YA

(e) NDVI profiles

(f) Gop condition development graph based on NDVI (central_SparseR¥gign (left) and Mixed_Farming_Graze Region (right))

(g) Crop condition development graph based on NDVI (Mixed_Dry_IrrigatedRegion (left) and Dry (right))






































































































































































































































































































































































































































































































































































