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TEMP
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Five-year average, the average for the April-July periods from 2010 to 2014; one of the
standard reference periods.

Fourteen-year average, the average for the April-July periods from 2001 to 2014; one of
the standard reference periods and typically referred to as “average.”
Agroclimatic indicator for biomass production potential
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Cropped Arable Land Fraction

Chinese Academy of Sciences

CropWatch Spatial Units
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European Commission Joint Research Centre
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Bulletin overview and reporting period

This CropWatch bulletin presents a global overview of crop stage and condition between July 1 and
October 31, 2015. It is the 99" pulletin produced by the CropWatch group at the Institute of Remote
Sensing and Digital Earth (RADI) at the Chinese Academy of Sciences, Beijing. CropWatch analyses are
based mostly on several standard and new ground-based and remote sensing indicators, following a
hierarchical approach. The analyses cover large global zones; major producing countries of maize, rice,
wheat, and soybean; and detailed assessments of Chinese regions.

In parallel to the increasing spatial precision of the analyses, indicators become more focused on
agriculture as the analyses zoom into smaller spatial units. CropWatch uses two sets of indicators: (i)
agroclimatic indicators—RAIN, TEMP, and RADPAR, which describe weather factors; and (ii) agronomic
indicators—BIOMSS, VHIn, CALF, Cl, and VCIx, describing crop condition and development. The indicators
RAIN, TEMP, RADPAR and BIOMSS do not directly describe the weather variables rain, temperature,
radiation, or biomass, but rather are spatial averages over agricultural areas, which are weighted
according to the local crop production potential. For more details on the CropWatch indicators and
spatial units used for the analysis, please see the quick reference guide in Annex C, as well as online
resources and publications posted at www.cropwatch.com.cn.

Chapter 1 World, using Monitoring and Reporting Units (MRU), 65 large, = RAIN, TEMP, RADPAR, BIOMSS
agro-ecologically homogeneous units covering the globe

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

Chapter 3 30 key countries (main producers and exporters) As above plus NDVI

Chapter 4 China As above

Chapter 5 Special topics: Production outlook, disaster events, trends in Europe, and El Nifio.

Online Resources www.cropwatch.com.cn

Newsletter and online resources

The bulletin is released quarterly in both English and Chinese. To sign up for the mailing list, please e-mail
cropwatch@radi.ac.cn or visit CropWatch online at www.cropwatch.com.cn. Visit the CropWatch
Website for additional resources and background materials about methodology, country agricultural
profiles, and country long-term trends.
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Executive summary

This bulletin presents a qualitative and quantitative assessment of worldwide food production. It is based
on the independent analysis of environmental and agronomic indicators, most of them satellite-based, as
well as other sources by the CropWatch team in the Chinese Academy of Sciences. Maize, rice, wheat and
soybean, and major food producing countries, including China, receive special attention but other crops
and areas are mentioned when required. The current reporting period from July to October 2015 mostly
covers the planting of summer crops in the southern hemisphere, the harvest of summer crops as well as
the planting of winter crops in the northern hemisphere. In many tropical and equatorial areas, the
period includes the overlapping harvest of a first crop and the planting of the second.

After an overview of agroclimatic and agronomic conditions, which have largely been dominated by El
Nifio impacts (including areas of severe water stress in eastern and southern Africa), the sections below
introduce the revised CropWatch estimates for 2015 production of cereals (2457 million tons, a value
almost identical to 2014) and soybean (309 million tons, a 1% increase over the previous season). Total
2015 food production in China (including cereals, legumes, and tubers) reaches 568.1 million tons, up 4.3
million tons from 2014, a 0.8% increase.

Overall agro-environmental and agronomic conditions between July and October 2015

El Nifio indices continued to strengthen during this monitoring period and reached sustained negative
values in August. Although sources differ, it is likely that the phenomenon will persist at least until the
end of 2015. Extreme weather patterns were largely compatible with El Nifio impacts, and included an
increased frequency of tropical cyclones (no less than ten named cyclones are reported on in the section
on disasters) and abnormal precipitation. Several areas report population exposed to severe food
insecurity.

The anomalies are marked and regionally well defined. They include both rainfall excess and deficit areas:

e Abundant rainfall over much of north America, where cropped arable land fraction decreased 3% due
to unfavorable conditions in Canada, but increasing 1% in the USA.

e Abundant rainfall (+40% to +150%) from Bolivia and Paraguay to southern Brazil. The fraction of
Cropped arable land increased very significantly in Brazil (+10%) and Argentina (+11%) where
conditions, however, were significantly less favorable than in Brazil. For South America as a whole,
cropped arable land increased 8% and cropping intensities reached 168%, as high as in South and
Southeast Asia.

e Abundant rainfall (+70% to +170%) over an immense area west (Mauritania) and north (Tunisia) of the
Sahara, stretching into Central Asia (Kazakhstan, where cropped arable land increased by a spectacular
36%; Tajikistan; Uzbekistan with an increase of 9% of cropped arable land and a doubling of the
biomass production potential, and Xinjiang where biomass production potential was up 90%) via the
Middle-east (lraq; Iran where cropped arable land fell 8% but cropping intensity increased 3%).
Countries were at very different timings of their crop calendar but all are semi-arid and they have
benefited from unexpected moisture for their crops, rangelands and livestock.

e  Widespread water deficit in central and southern America, including Caribbean islands (Jamaica with
48% precipitation); the Dry Corridor (the Free and Sovereign State of the Chiapas in southern Mexico
and the neighboring areas of Guatemala, El Salvador, Honduras and Nicaragua); Ecuador (rainfall drop
of 48%); Colombia to northern Brazil; much of the Southern Cone. The biomass production potential
underwent a significant reduction here.
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e  Drought in southern Africa (Malawi, Zambia, Zimbabwe, South Africa), eastern Africa including Kenya
(-51% rainfall), south Sudan and parts of Ethiopia (Tigray and Afar, with an estimated 1.8 million
people in need of food aid). In Ethiopia, both cropped arable land and cropping intensity fell 4%.

e Dry Southeast Asia, especially Timor Leste (-94%) and Papua New Guinea (-80%). In Indonesia (-67%),
the biomass production potential fell 59% and the smoke from widespread fires became a health
hazard. Although the crop arable land fraction remained stable, cropping intensity fell 2%.

e Drought in Oceania, including New Caledonia (-81%) and New Zealand (-73%). In Australia, however,
the fraction of cropped arable increased (+8%) while cropping intensity fell (-4%).

e Dry conditions in a large area in Eurasia, with deficits increasing from west (-30%) and north (-30%) to
east (up to -75%) and encompassing Switzerland, north-west Russia (Karelia) to the Oblast of
Aktyubinsk (Kazakhstan), the Caucasus, northern Black sea and Romania, with the driest areas in
Ukraine (stable cropped area, but a 1% drop in cropping intensity) and western Russia (Belgorod,
Kursk, Voronezh, Lipetsk and Tambov). Some of the areas also suffered from low temperatures and
the resulting biomass production potential drop was between 50% and 70%, for instance in the
oblasts of Atyraus (Kazakhstan), Stavropol and Belgorod (Russia).

e Drought in the Korean DPR (-64%) and neighboring provinces in China (Jilin, -28%; Liaoning, -43%). The
corresponding drop in biomass production potential varies from 20% to 40%.

e Drought in west and southern India (Gujarat, -78%), where the fraction of cropped arable land
decreased 5% nationwide.

Global production estimate

The latest CropWatch estimates for the 2015 cereals and soybean production puts the total at 990 million
tons for maize (unchanged from 2014), 742 million tons for paddy rice (-0.1% compared with 2014) and
724 million tons for wheat (up 0.3%). Soybean displays an increase of 1% and reaches 309 million tons.
For China, CropWatch estimates 194 million tons for maize (+1%), 202 million tons for rice (+1%), 122
million tons for wheat (+2%) and 13 million tons for soybeans (-1%). When considering only major
exporters the situation changes only little for maize, rice and soybean but more significantly for wheat
(+2.31%).

The largest changes for individual countries are mostly directly linked with the agroclimatic and
agronomic variables listed above. For maize, they include Ethiopia (-3%), Cambodia (-10%), India (-6%;
cultivated arable land decreased 5% as a result of both droughts and floods), South Africa (-12%) and
Ukraine (-6% due to a complex interactions of factors). For rice, the most noteworthy decreases are those
of India (-1%) and Romania (-9%). Although Mexico is not a rice producer of any relevance, the size of the
drop in production (-33%) is nevertheless worth mentioning.

Marked increases of wheat output include Egypt (+5%), Turkey (+10%), Iran (+4% after several years of
unfavorable weather) and Kazakhstan (+16% resulting from increased cropland fraction and abundant
rainfall). In Latin America, Brazil (+4%) significantly outperformed its southern neighbor Argentina (-4%).
Canada underwent a severe decrease of 8% compared with the 2014 season.

China

Conditions that prevailed in China during the monitoring period integrate well into the global patterns
mentioned above. At the national scale, average conditions (rainfall, +1%; temperature, -0.7°C; RADPAR, -
3%; cropped arable land fraction, 0% and cropping intensity, 0%) hide the diversity of local situations,
including drought, excess rainfall associated with cyclones and low temperature. Cropped arable land
fraction increased by 5% in the Loess Region and uncropped arable land was mainly located in the
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northwest of China. The impact of pests and diseases was relatively moderate except for plant hoppers
and leaf folders in Huanghuaihai, and the middle and lower reaches of the Yangtze River.

The harvest of maize, rice, wheat and soybean was over at the end of the reporting period. Single rice
production is revised to 131.5 million tons, an increase of 1% compared with the previous year. Early and
late rice productions remain same as in the forecast issued by CropWatch in August: 35.1 and 35.7 million
tons, respectively, which results in a total rice output of 202 million tons.

CropWatch revised the total annual food output (including cereals, legumes and tubers) to 568.1 million
tons, 0.8% up from 2014 (a 4.3 million tons increase). The total summer crop production is forecast at
407.3 million tons, a 0.6% increase (equivalent to 2.4 million tons) when compared to last year when
there was a drought and slightly above the 2013 summer crop production.
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Résumé

Ce bulletin présente une évaluation qualitative et quantitative de la production alimentaire dans le monde
entier. Il est basé sur une analyse indépendante des indicateurs environnementaux et agronomiques, la
plupart d'entre eux sont basés sur I’imagerie satellite, ainsi que d'autres sources de 1'équipe de CropWatch
au sein de 1'Académie chinoise des sciences. Le mais, le riz, le blé et le soja, et les principaux pays
producteurs d'aliments, y compris la Chine, regoivent une attention particuliére, toutefois les autres
cultures et zones sont mentionnées, s’il y a besoin. La période de rapport actuelle de Juillet a Octobre 2015,
couvre principalement la plantation de cultures d'été dans I'hémisphere sud, la récolte des cultures d'été
ainsi que la plantation de cultures d'hiver dans I'hémisphére nord. Cette période comprend un
chevauchement entre la récolte de la premicre culture et la plantation de la seconde.

Aprés un apergu des conditions agro-climatiques et agronomiques, qui ont été¢ largement dominées par les
effets d'El Nifio (y compris les régions de I’Afrique orientale et australe marquées par un sévére stress
hydrique), les sections ci-dessous présentent les estimations revues de CropWatch pour 1’année 2015 pour
la production des céréales (2457 millions de tonnes ; une valeur quasi identique a 2014) et de soja (309
millions de tonnes ; une augmentation de 1% par rapport a la saison précédente). La production alimentaire
totale pour 2015 en Chine (Incluant les céréales, les Iégumineuses et les tubercules) atteint 568,1 millions
de tonnes, avec une augmentation de 4,3 millions de tonnes comparée a 2014, ce qui veut dire une hausse
de 0,8%.

Conditions agro-environnementales et agronomiques globales entre Juillet et Octobre ici a 2015

Les indices d’El Nifio ont continué de se raffermir au cours de la période de surveillance et ont atteint des
valeurs négatives stabilisées en Aofit. Bien que les sources différent, il est probable que le phénomene
persisterait au moins jusqu'a la fin de 2015. Les conditions météorologiques extrémes ont été largement
compatibles avec les effets d'El Nifio, et comprenaient une augmentation de la fréquence des cyclones
tropicaux (pas moins de dix cyclones nommés sont rapportés dans la section sur les catastrophes) et les
précipitations anormales. Plusieurs régions signalent que la population est exposée a l'insécurité
alimentaire sévére.

Les anomalies sont repérées et bien définis a 1’échelle régionale. Ils comprennent a la fois des zones de
précipitations excédentaires et déficitaires:

* Des précipitations abondantes au cours de la majeure partie de I'Amérique du Nord, ou la fraction de
terres arables cultivées a diminué au Canada de 3% vu les conditions défavorables, alors qu’elle a
augmenté de 1% aux Etats-Unis.

* Les précipitations sont abondantes (+ 40% a + 150%) au niveau de la Bolivie et du Paraguay au sud du
Brésil. La fraction des terres arables cultivées, a augmenté de fagon trés significative au Brésil (+ 10%) et
en Argentine (+ 11%) ou les conditions étaient nettement moins favorables comparé au Brésil. Dans
I’ensemble, pour I'Amérique du Sud, les terres arables ont augmenté de 8% et l'intensification des cultures
a atteint 168%, cette hausse a ét¢ aussi enregistrée pour les régions du Sud et du sud-est de 1'Asie.

* Les précipitations sont abondantes (+ 70% a + 170%) sur une immense zone a l'ouest (Mauritanie) et au
nord (Tunisie) du Sahara, et s’étendent en Asie centrale (Les terres arables cultivées ont connu une
augmentation importante de 36 % a Kazakhstan. Tadjikistan et Ouzbékistan ont connu de leur part une
augmentation de 9% des terres arables cultivées avec un doublement de leur potentiel de production de la
biomasse. Au niveau de Xinjiang le potentiel de production de la biomasse a augmenté de 90%) a travers
le Moyen-Orient (En Irak et Iran, les terres arables cultivées ont diminué de 8%, alors que l'intensification
des cultures a augmenté de 3%). Ces pays, de climat semi-aride et qui sont marqués par la disparité des
calendriers de leurs récoltes, ont bénéficié d’une humidité inattendue pour leurs cultures, parcours et
¢levage.
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* Le déficit hydrique est largement répandu en Amérique centrale et du sud, y compris les iles des Caraibes
(Jamaique a connu une baisse de 48% des précipitations); Corridor sec (I'Etat libre et souverain du Chiapas
au sud du Mexique et les régions voisines du Guatemala, El Salvador, Honduras et Nicaragua); Equateur
(baisse des précipitations de 48%); Colombie au nord du Brésil, une grande partie du Céne Sud. Dans ce
cas de figure, le potentiel de production de biomasse a été touché par une réduction significative.

* La sécheresse a touché I’Afrique australe (Malawi, Zambie, Zimbabwe, Afrique du Sud), I’Afrique de
I'Est dont le Kenya (-51% précipitations), le sud du Soudan et certaines parties de 1'Ethiopie (environ 1.8
millions de personnes dans le besoin d'une aide alimentaire a Tigré et Afar). En Ethiopie, les terres arables
cultivées et l'intensification des cultures ont chuté a la fois de 4%.

* Le sud-est d’Asie sec/aride, notamment au Timor-Leste (-94%) et en Papouasie-Nouvelle-Guinée (-80%).
En Indonésie (-67%), le potentiel de production de biomasse a connu une chute de 59% et la fumée des
incendies répandus est devenue un danger pour la santé. Bien que la fraction des terres arables des cultures
reste stable, l'intensification des cultures a connu une diminution de 2%.

* La sécheresse en Océanie, y compris la Nouvelle-Calédonie (-81%) et la Nouvelle-Zélande (-73%).
Cependant en Australie, la fraction des terres arables cultivées a augmenté (+ 8%), tandis que
l'intensification des cultures a diminué (-4%).

* Des conditions séches dans des grandes étendues en Eurasie, avec des déficits croissants a 1'ouest (-30%)
et au nord (-30%) a l'est (jusqu'a -75%) et en englobant la Suisse, le nord-ouest de la Russie (Carélie)
jusqu’a 1'Oblast d'Aktobe (Kazakhstan), le Caucase, le nord de la mer Noire et la Roumanie, avec les
régions les plus séches en Ukraine (la superficie cultivée est stable, mais avec une baisse de 1% dans
l'intensification des cultures) et I'ouest de la Russie (Belgorod, Koursk, Voronej, Lipetsk et Tambov).
Certaines de ces zones ont souffert aussi des basses températures et de la chute du potentiel de la
production de la biomasse résultante, qui est comprise entre 50% et 70% par exemple dans les oblasts
d’ Atyraus (Kazakhstan), Stavropol et au Belgorod (Russie).

* Une sécheresse dans le RMR de Corée (-64%) et dans les provinces voisines en Chine (Jilin, -28%;
Liaoning, -43%). Quant au potentiel de production de la biomasse la diminution varie de 20% a 40%.

* Une sécheresse dans 'ouest et le sud de 1'Inde (Gujarat, -78%), ou la fraction des terres arables cultivées a
diminué de 5% au niveau national.

Estimation de la production mondiale

Les derniéres estimations de CropWatch en 2015, pour la production des céréalicultures et du soja, donne
un total de 990 millions de tonnes de mais (similaire a 2014), 742 millions de tonnes pour le riz paddy (-
0,1% par rapport a 2014) et 724 millions de tonnes pour le blé (une hausse de 0,3%). Le Soja affiche une
hausse de 1,0% et atteint 309 millions de tonnes. Pour la Chine, CropWatch estime la production de mais a
194 millions de tonnes (+ 1%), 202 millions de tonnes pour le riz (+ 1%), 122 millions de tonnes pour le
blé (+ 2%) et 13 millions de tonnes pour le soja (-1%). Lorsqu'on examine seulement les principaux
exportateurs, la situation ne change que légérement pour le mais, le riz et le soja, mais de fagon plus
significative pour le blé (+ 2,31%).

Les changements les plus importants pour les différents pays sont globalement liés a des variables agro-
climatiques et agronomiques listés ci-dessus. Pour le mais, les pays inclus sont I'Ethiopie (-3%), le
Cambodge (-10%), I'Inde (-6%; les terres arables cultivées ont diminu¢ de 5% suite aux sécheresses et
inondations), I'Afrique du Sud (-12%) et I'Ukraine (-6% vu I’interaction complexe de plusieurs facteurs).
Pour le riz, les baisses les plus notables sont celles de 1'Inde (-1%) et de la Roumanie (-9%). Bien que le
Mexique ne fait pas partie des principaux producteurs de riz, il est important de mentionner que 1’ampleur
de la baisse de sa production est de 33%.

De fortes augmentations ont marqué la production de blé en Egypte (+ 5%), Turquie (+ 10%), Iran (+ 4%
apres plusieurs années de conditions météorologiques défavorables) et Kazakhstan (+ 16% ce qui est dii a
I’augmentation de la fraction des terres cultivées et aux pluies abondantes). En Amérique latine, le Brésil
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(+ 4%) a nettement dépassé 'Argentine, son voisin de sud (-4%). Canada a subi une baisse sévere de 8%
par rapport a la saison de 2014.

Chine

Les conditions qui régnaient en Chine au cours de la période de surveillance s’accordent avec les tendances
mondiales mentionnées ci-dessus. A 1'échelle nationale, des conditions moyennes (précipitations, + 1%;
température, -0,7 °C; RADPAR, -3%; la fraction de terres arables cultivée, 0% et l'intensification culturale,
0%) cachent la diversité des situations locales, y compris la sécheresse, I'excés de précipitations associés
aux cyclones et la basse température. La fraction des terres arables cultivées a augmenté de 5% dans la
région de Leess, alors que les terres arables non cultivées sont principalement situées dans le nord-ouest de
la Chine. L'impact des maladies et des ravageurs a été relativement modéré, sauf pour les pyrales des
herbes (Cnaphalocrocis medinalis) et les cicadelles brunes (Nilaparvata lugens) dans HuangHuaihai, et le
cours médian et aval du fleuve Yangtsé.

La récolte du mais, du riz, du blé et du soja était achevée a la fin de la période considérée. Seule la
production de riz a été révisée a 131,5 millions de tonnes, soit une augmentation de 1% par rapport a
I'année précédente. La production du riz précoce et tardif reste au méme niveau que dans les prévisions
émises par CropWatch en Aout: 35.1 et 35,7 millions de tonnes, respectivement, ce qui entraine une
production totale de riz s’élevant a 202 millions de tonnes.

CropWatch a revu la production alimentaire annuelle totale (incluant les céréales, les Iégumineuses et les
tubercules) a 568,1 millions de tonnes, jusqu'a +0.8% par rapport a 2014 (une augmentation de 4,3 millions
de tonnes). La production totale des cultures d'été est estimée a 407.3 millions de tonnes avec une hausse
de 0,6% (I'équivalent de 2,4 millions de tonnes) par rapport a l'année derniére qui était marquée par une
sécheresse et 1égérement au-dessus de la production des cultures d’été en 2013.
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KpaTtkmim 0030p

B aTom bronneteHe npeacTaB/ieHbl KayecTBEHHAsA U KOJIMYECTBEHHAA OLLEHKM MMPOBOro Mpou3BOACTBA
npoAoBoabCTBUA. OHM OCHOBaHbl HAa HE3aBMCMMOM aHanAM3e MOKa3aTesiell COCTOAHMA OKPYKatoLLeM
cpeabl M arpOHOMMYECKUX MOKasaTeel, 60NbLUMHCTBO M3 KOTOPbIX 6asnpyeTca Ha AaHHbIX CO CMYTHUKOB,
a TaKKe Ha APYrMx UCTOYHMKaX, UMeoLWMXCcsa B pacnopskeHum rpynnbl CropWatch Kutaiickoint Akagemum
Hayk.  Kykypy3e, pucy, nweHuLe M COe M OCHOBHbIM CTpaHaM- MPOWU3BOAUTENAM MPOAOBONLCTBUSA,
BKAtoYana Kutalh, oTBoaUTCA 0coboe BHMMAHWE — Apyrue Ke KyabTypbl U PErMoHbl YNOMUHAIOTCA NNLWb
TO/IbKO TOrAa, Koraa ato Tpebyetca. TeKywmit OTYETHbIM Nepuog, ¢ nioaa no oktabpb 2015 r. rnaBHbIM
06pa3om 0OxBaTbIBAET MOCEB SIPOBbIX KY/JbTyp B HOMKHOM MOJyWApMM, a TaKkKe YOOpPKY yporKas ApoBbIX
KY/IbTYp M NOCEB O3MMbIX Ky/NbTyp B CEBEPHOM MOAYLIAPUMN. Bo MHOrmMx Tponuyeckux u
9KBATOPMAJIbHbIX 06/1aCTAX 3TOT NEepuoZ BKJIKOYAET YEPEecCrnosioCHYyH YOOPKY OCHOBHOW KyabTypbl U
BblCaXKMBaHME [AOMOJIHUTENIbHOM KynbTypbl. [ocne  npoBegeHus o630pa  arpoKAMMATUYECKUX W
arpoHOMMYECKMX YCNOBUIA, HA KOTOPbIE B 3HAYMUTENbHOWN CTENEHWN OKa3lblBanu Bo3aencTene adpdeKkTbl b
HuHbO (BKAtOYan 0bnacTu, NoABEPKEHHbIE CUbHOMY BOAHOMY CTPECcCY, B BOCTOYHOW U t0XKHOM Adpuke ),
B HMXENPUBOAMMbIX NoApasaenax npeactaBneHbl CKoppeKkTupoBaHHble CropWatch ana 2015 r. oueHKu
MWPOBOro cbopa 3epHOBbLIX KYNbTYp (B 2457 M/IH. TOHH - T.e. BE/IMYMHA MOYTU Ta XKe camas, uto n B 2014
r.) ucou (B 309 MNIH.TOHH - T.e. Ha 1% Bblille, YeM B NpeapblayLLEM CE30HE).

O6bwmn cbop NPOAOBONBLCTBEHHOW pacTeHMeBoAYEeCcKOM npoayKumm B  Kutae B 2015 r. (BKAtoYas
3epHoBble, 6060Bble U KNybHeBble) AocTuraeT 568,1 M/IH. TOHH, NpeBbIWasn Ha 4,3 MIH. TOHH YPOBEHb
2014 r. —1.e. umeet 0,8 % yBennyeHue.

Arpo3sKo/iormyeckue u arpoHoMUYecKue yc0BUA B LLEJIOM 3a UI0JIb — OKTAGPb 2015 r.

MHaekebl 3nb HUHBO NpoOAO/IKaAM YCUAMBATBCA HA STOM  OTPE3KE MOHUTOPUHIA W AOCTUTAU
HENpPepbIBHbIX OTPULATENbHbIX 3HAYEHUI B aBrycte. XOTA UCTOYHUKU U PaA3HATbCA B OLLEHKAX, BCE- XKe
BEPOATHO, YTO TaKol peHomeH ByaeT Npofo/KaTb CyLW,EeCcTBOBaTb, NO KpaliHel mepe, A0 KoHua 2015 r.
JKCTpemasibHbI XapaKTep NoroAHble yc10BMi Obln B 3HAYUTE/IbHON CTENEHU CoBMECTUM C adpdeKkTamm
3nb HWHBO M BKAOYAN BO3PACTAOLLYIO YACTOTy TPOMMYECKMX LMKAOHOB WM aHOMAsIbHbIX OCaAKOB (He
MeHee Yem O AeCATM NOJYYMBLUMX MMA LLMKNOHAX YNTOMMHAETCA B Nogpasaene, Kacarowemca 6eacremii).
B cBA3M C 3TMM, HEKOTOpPbIE palioHbl MUPA UHAULMPYIOT, YTO HacesIeHUe B HUX MOABEPIKEHO Cepbe3HOM
NpPoA0BONbCTBEHHON HEGE30MaCHOCTU.

TaKoro poaa aHoManum 3adbUKCUPOBaHbI, @ UX FPaHWLLbl PErMOHaNbHO OKOHTYpeHbl. OHM BKAKOYAIOT Kak
061acTV ¢ 36bITKOM 0CaZKOB, TaK U C UX AeduULmTOM:

e Ob6unbHble 0ocadku Ha 6onblwen yacTu CeBepHOW AMEPUKM, Tae AO0NA pacnaxaHHbIX Nog, KyabTypbl
3eMesib COKpaTUaach Ha 3% 13- 3a HebnaronpuATHLIX YCI0BUI B KaHage, ogHaKo yBeanumnnach Ha 1%
8 CLUA.

e  ObunbHble ocadku (ot +40% po +150% OTHOCKMTENBHO HOPMbI) Ha NpoOCTpaHcTBe OT bonneBuu M
Maparean go toXKHOW YacTv bpasuaun. [lons pacnaxaHHbIX NOA KyAbTypbl 3eMe/b YBEANYMUIACh OYEHb
3ameTHo B bpasumaum (+10%) u ApreHtuHe (+11%) — B nocnefHeit, ogHako, ycnosua 6biin
3HaUUTE/IbHO MeHee bnaronpuUATHbIMK, Yem B bpasmnuun., [na KOXHOU AMEPUKM B LLENOM, NoLWaab
pacnaxaHHbIX MOZ KyJbTypbl 3eme/fib YBennymaacb Ha 8%, a MHTEHCMBHOCTb NOJIEBOACTBA AOCTUI/A
168% , T.e. cTana TakoM »Ke BbICOKOM KakK B KOXHoi 1 KOro- BoctouHoi Asuu.

e QObunbHble ocadku (ot +70% po +170% OTHOCUTENbHO HOPMbI) HAa OFPOMHOM MPOCTPAHCTBE,
npocTtupatowemca oT  3anagHoro (MaspwuTtaHusa) u ceBepHoro (TyHuc) cektopoB Caxapbl 4epes
CpenHuii Boctok (Mpak; NpaH, rae naowaab pacnaxaHHbIX Mo KynbTypbl 3eMe/lb COKpaTuiach Ha 8%,
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HO NMpW 3TOM MHTEHCUBHOCTb MONEBOACTBA BO3pOC/aa Ha 3%) Ao LleHTpanbHON A3uK BKAKOYUTENBHO
(KasaxcTtaH, rae naouwagm naxoTHbIX 3eMesib YBENMYUANUCL BecnpeueaeHTHO- Ha 36%; TaaKMKUCTaH;
Y36€eKuCTaH ¢ 9% -biM  yBENMYEHMEM MOLWAAM PacNaxaHHbIX MoA KynbTypbl 3eMeflb U YABOEHUEM
noteHunana OGUONPOAYKTMBHOCTM;  KMTaMCKaa  MNPOBMHLMUA CuHbU3AH, rae  noTeHuman
61MONPOAYKTUBHOCTMU OKasancs Bbilie Ha 90% ). XoTa ynomsHyTble TePPUTOPUM CUAbHO OTAMYAKOTCA
no cpokam GpeHOIOrMYecKoro KaneHgapa KyabTyp, BCE OHW ABAAIOTCA MONYapUAHbIMU; NOSTOMY OHMU
M3B/IEKNN BbIrogy OT HenpeasuAeHHOro YBAAXXHEHWS AONS CYLEeCTBYHOLWMX B HUX MOCEBOB, CyXWX
nacTomw, u oA AOMaLLHEro cKoTa.

o  KpynHomacwmabHsili 800HbIl Oeguyum B LleHTpanbHOM M HOXKHOM AmepuKe, BK/IOYana OCTPOBA
Kapubckoro mopsa (Aimanka c 48% - biM KOAMYECTBOM OCagKoOB OT Hopmbl); «Cyxoi Kopugop»
(CBobOAHbIN 1 CyBepeHHbI LLUTaT Ybsinac B toXKHOW MeKcUKe M HaxoaalmMeca No coceacTay pPamoHbl
lBatemanbl, CanbBafopa, loHAaypaca M Hwukaparya ¢ AAMTEeNbHbIM CyXMM CE30HOM); DKBaZop
(cHWKeHWe ocagKoB OT HOpMbl — 48%); NPOCTPAHCTBO OT Konymbum po cesepHol yactn bpasunuu;
6onbluyto Yactb «HOHoro KoHyca» (Yvnu, ApreHTuHa, Maparsaii, Ypyrean u tor bpasuaum). 3gecb
noTeHuunan 6MonpayKTMBHOCTM UCMbITaN 3HAUYUTE/IbHOE CHUMKEHME.

e  3acyxa B toKHOW 4YactM Adpukm (Manasu, 3ambusa, 3umbabee, HOAP) n B BOCTO4YHOM AdpuKe,
BkAtovana Kenuto (- 51% KonmyecTBa OCafiKoB OT HOMbI), tor CyaaHa M paloHbl ddpuonuum ( B
npoBuHLMAX Turpe 1 Adap HaceneHue, HyKaatoLLeeca B NPOLOBO/IbCTBEHHOM MOMOLLK, OLLeHUBaETCA
B 1.8 M/H. yenosek). B 3duonum Kak naowagb pacrnaxaHHbIX NoA KynbTypbl 3emMenb, Tak M
MHTEHCMBHOCTb NO/IEBOACTBA CHU3UIUCH Ha 4%.

° Cyxas nozoda B MNOJyBNaXKHbIX palioHax lOro-BoctouHolt Asuu, ocobeHHo B Tumop Jlecte (-94%
KO/MM4YecTBa 0CafKoB OT Hopmbl) 1 MNanya Hosoi BuHee (-80% KonmyecTBa OCaAKOB OT HOpMmbI). B
NHAoHe3un (- 67% KonmuyecTBa 0CaiKOB OT HOPMbI) MOTEHLMaA BUONPOAYKTUBHOCTM yran Ha 59% ,a
ObIM OT LUMPOKO PacnpOCTPAHAOLWMXCA NECHbIX MOXapOB HaHEC OMACHOCTb 340pOBbI0.  XOTA [0NA
pacnaxaHHbIX Nog, KyabTypbl 3eMe/lb 0CTaNacb CTabubHOMN, MHTEHCUMBHOCTb MONEBOACTBA CHU3MAACh
Ha 2%.

e 3acyxa B OKeaHuu, BKAoyan Hosyo KanegoHuio (-81% KosmMyecTBa 0CagKoB OT HOpPMbI) U HoByto
3enaHguio (-73% Konuyectsa OCafKOB OT HOpPMbI). B ABCTpanuu, ofHaKo, AONA pacnaxaHHbIX MOA,
KYy/NIbTYpbl 3emenb Bo3pocaa (+8%), B TO BpeMsa KaK MHTEHCUMBHOCTb NONEBOACTBA CHU3MUAACH (-4%).

e (Cyxue ycnosus Ha Ob6WMPHOM npocTpaHcTBe EBpasum c geduuMTOM OCaAKOB, BO3pacTaloWEem C
3anaga (-30% ot Hopmbl) U ceBepa (-30% OT HOpMbI) Ha BOCTOK (80 -75% OT HOpPMbI), KOTopoe
3aknto4aeT B cebe Llseluapuio, Cesepo- 3anag Poccum (B 4yacTHOCTM, Kapenuio), AKTIOBUHCKYyLO
obnactb  (KasaxcraH), KaBkas, ceBepHoe [lpuyepHOMOpbe C OYE€Hb CyXMMW pPalioOHAMK BHYTpPU
YKpauHbl (Npy cTabuabHbIX MaxoTHO- NPUrOAHbLIX NAOWAAAX, HO 1% -OM CHUMKEHUU WUHTEHCUBHOCTU
nonesoAcTBa), PymbiHuio U LleHTpanbHo- YepHo3emHbili PalioH Poccuun.. HekoTopble obnactu Takxke
noctpazanu oT BO3A4ENCTBMA HU3KUX TEMNepaTyp B Nepuod, Beretaummn, U CHUNXEHNE OKOHYATENbHOIO
noTeHumana 6GMONPOAYKTUBHOCTU COCTABMAO B HUX 50% - 70% : Hanpumep, B ATbipayckoi obaactu
(KasaxctaH), B CTaBpononbcKom Kpae n benropogckoit obnactu (Poccusn)

e 3acyxa B KHAP (-64% Konuuyectsa 0CafKoB OT HOPMbI) U cOCeAHMX NPOBUHUMAX K1Tasa (B NpoBUHUMK
UsunnHe -28%; B npoBuHUMKM JIAOHMH -43%). CoOOTBETCTBEHHOE naAeHWe noTeHuuana
6uonpoayKTUBHOCTM BapbupyeT oT 20% a0 30%.

e 3acyxa Ha 3anage v tore MHaum (B wraTe lNyaskapaT -78% KonmuyecTBa OCaAKOB OT HOPMbI), rae Aonn
pacnaxaHHbIX MO KyNbTypbl 3eMe/lb CHU3MAACh Ha 5% OT 06l eHauMoHa bHOM.
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OLl,eHKa rno6anbHOro Bas10BOro c60pa

Mo cambim NocnefHUM OLEeHKam, caenaHHbim CropWatch ans mmposoro BasioBoro cbopa 3epHOBbIX U
cou B 2015 r.., ero obwmit obbem onpegenserca: B 990 MAH.TOHH ANA KYKYPY3bl (He M3mMeHunca no
OTHOLIEeHUto K 2014 r1.), B 742 MAH. TOHH ANAa puca- cbipua (-0,1% B cpaBHeHuun ¢ 2014 r.) u B 724 MAH.
TOHH Ana nweHuubl (nosbicunca Ha 0,3%). Banosoi cbop cou obHapykuBaeT yBennuyeHwe Ha 1% u
pocturaet 309 mnH. ToHH. Ona Kutasa oueHkn CropWatch cneayrowme: 194 mMAH. TOHH ANA KyKypy3bl
(+1%), 202 MAH. TOHH ana puca (+1%), 122 MAH. TOHH AAA NweHnupbl (+2%) 1 13 MAH. TOHH ana cou (-1%).
Echn paccmaTpmBaTb  TO/IbKO [N1aBHble CTPaAHbl- 3KCMOPTEPbI, TO MOJIOKEHME  WU3MEHAETCA OYeHb
HEe3HauYUTENIbHO AN KYKYPY3bl, pyca U Cou, HO bosiee 3aMeTHO Ans nweHuubl (+2,31%).

Hanbonblune wu3meHeHMs BasoBoro cbopa B OTAE/IbHbIX CTPaHaX HenocpeacTBEHHO CBA3aHbl C
ArpoKJIMMaATUYECKMMM U arPOHOMMYECKMMM NOKa3aTenamMmm, NpuBOAMMbIMK paHee. 1A KyKypy3bl OHU
BKAo4aT ddpuonuio (-3%), Kamboaxky (-10%), UHamo (-6%; obpabaTbiBaemble MNaxOTHble 3eM/N
COKpaTU/IUCL Ha 5% B pe3y/ibTaTe BO34EWCTBUA KaK 3acyX, Tak U nasoakos), FOAP (-12%) u YkpauHy (-6%
BC/IEACTBME KOMMJIEKCHOTO B3aMMOZeNCcTBMA (HaKTOPOB). Ona puca Hambosbwero BHUMaHUA
3aC/IY}KMBAIOT COKpPALLEHMA ero BasnoBoro cbopa, Takme Kak B UHauu (-1%) n PymbiHumM (-9%). XoTa
MeKcHKa 1 He ABNSAETC KPYMHbIM NMPOM3BOAUTENIEM PUCA, TEM HE MEHEe, BEIMYMHA craja ero cobopa (-
33%) 3acnyKunBaeT ynoMmnHaHuA.

CTpaHbl C 3aMeTHbIMM YBENYEHNAMU 0bbema NPOAYKUMM MWeHMLbl BKAoYatoT Ermnet (+5%), Typumio
(+10%), UpaH (+4% nocne HECKONbKUX NeT ¢ HeGNAronpUATHBIMM NOTOAHBIMWU YCN0BUAMM) U KasaxcTaH
(+16% BCcneacTBMe yBENUYEHUS AONN MAXOTHbIX 3eMeNb U 0BUIbHbIX 0CaAKOB); B JTaTUHCKON AMepUKe -
Bpasunuio (+4%), 3HauMTENbHO OOrOHAIOWYIO ee HoXKHYI coceaky ApreHTUMHY (-4%). KaHaga ke
MCNbITbIBA/1a CUNbHOE CHUXKEHMe B cbope NieHuLbl — Ha 8% B CpaBHeHMM ¢ ce30HOM 2014 .

Kutan

Ycnosua, KoTopble npeBanvMpoBaan B Kutae Ha NpoOTAXKEHUM Nepuosa MOHUTOPWUHIA, KOPPeanpyroT C
XapaKTePOM MX rnobanbHbIX OCOBEHHOCTEN, O KOTOPbIX YNOMMHANOCHb Bbllwe. BAM30CTb K cpegHum
nokasaTensm B HauMOHa/bHOM MaclTabe (ocagku, +1%; Temnepatypa, -0.7°C; noToK paguaumun,-3%;
OONA 3aceAHHOM Mo KyabTypbl naowaaun, 0% M MHTEHCMBHOCTb nonesoactsa, 0%) mackupyer
pa3Hoobpasune NoKaNbHbIX CUTYaLUMIiA, BKAOYAA 3aCyxM M M3ObITOK 0CaZKOB, CBA3AHHbIA C LIUKAOHAMU U
HU3KMMK TemnepaTypamu. [lona pacnaxaHHbIX Nog KynbTypbl 3emenb B PernoHe Jleccosoro [MnaTto
yBennumnacb Ha 5%, n HepacnaxaHHble NOA KynbTypbl 3eéM/IN B OCHOBHOM PAcnosiarajimcb Ha CeBepo-
3anage Kutada. OTpuuaTtenbHoe BO3AencTBue BpeauTenein n bonesHei 6blJ10 OTHOCUTENIBHO YMEPEHHbIM,
3a UcKaoveHnem genbdaumaos n Cnaphalocrocis medinalis, oT KOoTopbix NocTpagann nocesbl Ha XyaH-
XyaHXaMCKoM paBHWHE M B paliOHaX BAO/Ib CPEAHEro U HUMKHEro TevyeHua p. AHL3bI.

Y60pKa KyKypy3bl, puca, NEHULLbI U COM NPOUCXOAMNA B KOHLLE OTYETHOro nepuosa. Banosow cbop puca,
BbICA’KMBAEMOro B OOblYHble CPOKM, CKOPPEKTUPOBaH K ypoBHW B 1315 maH.TOHH, T.e.1% -oe
yBe/IMYeHne B CpaBHEHUM C npeaplayliem rofom. Basosble cbopbl paHHEro M NMO3gHEro puca ocTatoTcA
TAaKMMM e, KaK U No NporHosy, sblgaHHomy CropWatch B aBrycte: 35,1 MAH. TOHH U 35,7 MAH. TOHH
COOTBETCTBEHHO, YTO HAaXOAWUT OTpaxKeHue B 06Lem obbeme npomsBeseHHOro puca - 202 MAH. TOHH.

CropWatch ckoppeKTupoBaH 0b6lmit rogoBon 06bem Npor3BeAeHHOW NPOA0BOIbCTBEHHOW MPOAYKLMK
(BkntoyvatoLLeli 3epHoBble, 6060BbIe U KNYyBHEBbIE) K ypoBHIO B 568,1 M/IH. TOHH, Uau Ha 0,8% Bbilwe, Yem
B 2014 r. (T.e. yBennyeHue Ha 4,3 MAH. TOHH). O6WwMit BanoBon cbop APOBbIX Ky/bTYp NPOrHo3MpyeTca B
407,3 M/IH. TOHH, T.e. ero 0,6% yBennyeHue (3KBUBANEHTHOE 2,.4 M/IH. TOHH) B CPaBHEHWUW C NPOL/IbIM
rogom, Korga cay4ymiach 3acyxa, M YTo YyTb-4yTb Bbllle BasnoBoro cbopa B 2013 r.
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Resumen

Este boletin presenta una estimacién cualitativa y cuantitativa de la produccién mundial de alimentos.
Estd basado en el anadlisis independiente de indicadores ambientales y agronémicos, la mayor parte de
ellos basados en sensores remotos, asi como también otras fuentes y es llevado a cabo por el grupo
CropWatch de la Academia de Ciencias de China (Chinese Academy of Sciences). Se brinda especial
atencién al maiz, arroz, trigo y soja y a los principales paises productores de alimentos, incluyendo China,
pero también otros cultivos y regiones son mencionadas cuando es relevante. El periodo de reporte
actual (julio a octubre de 2015) cubre la siembra de cultivos de verano en el hemisferio sur, la cosecha de
cultivos de verano y la siembra de cultivos de invierno en el hemisferio norte. En muchas de las zonas
tropicales y ecuatoriales, el periodo incluye la superposicién de la cosecha de cultivos de primera
estacion con la siembra de cultivos de segunda estacion.

Luego de un analisis general de las condiciones agroclimdticas y agrondmicas, que han sido ampliamente
dominadas por los impactos de El Nifio (incluyendo areas de stress hidrico severo en el este y sur de
Africa), las siguientes secciones introducen estimaciones actualizadas de CropWatch para 2015 para la
produccién de cereales (2457 millones de toneladas, similar al obtenido en 2014) y soja (309 millones de
toneladas, un incremento del 1 % con respecto a la estacidn anterior). La produccidon total de China en
2015 (incluyendo cereales, legumbres y tubérculos) alcanzé los 568,1 millones de toneladas, 4,3 millones
por encima de 2014, incrementdndose un 0,8 %.

Condiciones agro-ambientales y agrondmicas generales entre julio y octubre de 2015

Los indices de El Nifio continuaron incrementandose durante este periodo de seguimiento vy
alcanzaron valores negativos considerables en agosto. Mas alld de las diferencias entre fuentes, es de
esperar que el fendmeno continle al menos hasta el final de 2015. Patrones meteoroldgicos extremos
fueron en gran medida compatibles con impactos de El Nifio, entre los que se incluye un incremento en la
frecuencia de ciclones tropicales (Mas de diez ciclones con nombre asignado son descriptos en la seccion
de desastres), y niveles de precipitacién fuera de lo normal. En varias dreas se reporta que la poblaciéon
estd expuesta a inseguridad alimentaria severa.

Las anomalias fueron marcadas y bien definidas regionalmente. Incluyeron tanto excesos como déficit de
precipitacién:

e  Precipitaciones abundantes en gran parte de América del Norte, donde la fraccién de darea cultivada
disminuyd un 3 % debido a condiciones desfavorables en Canada, aunque tuvo un incremento de 1 %
en Estados Unidos.

e  Precipitaciones abundantes (+40 % a +150 %) desde Bolivia y Paraguay hasta el Sur de Brasil. La
fraccion de darea cultivada se incrementd en forma muy significativa en Brasil (+10 %) y Argentina
(+11 %) donde las condiciones, sin embargo, fueron significativamente menos favorables que en
Brasil. Considerando Sudamérica en conjunto, el area cultivada se incrementé un 8%, y la intensidad
de cultivo alcanzé un 168 %, un nivel similar al del Sur y Sudeste de Asia.

e  Precipitaciones abundantes (+70% a +170%) en un drea muy grande comprendida por el oeste
(Mauritania) y norte (Tunez) del Sahara, extendiéndose hacia Asia Central (Kazajistdn, donde el area
cultivada se incrementé hasta 36 %; Tayikistdn; Uzbekistdn con un incremento del 9% del area
cultivada y del doble en la produccién de biomasa potencial, y Xinjiang donde la produccién de
biomasa potencial se incrementé hasta un 90 %), Medio Este (Iraq; Iran donde el area cultivada cayo
un 8 % pero la intensidad de cultivo se incrementd un 3 %). Estos paises se encontraban en diferentes
momentos de su estacion de crecimiento, pero al tener todos ellos condiciones semiaridas, se han
beneficiado de estas condiciones de humedad inesperadas para su produccidn agricola y ganadera.
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e  Déficit hidrico extendido en América Central y del Sur, incluyendo las islas del Caribe (Jamaica con un
48 menos % de precipitaciones); El Corredor Seco (El Estado Libre y Soberano de Chiapas en el sur de
México y zonas alrededor de Guatemala, El Salvador, Honduras y Nicaragua); Ecuador (caida del 48 %
de las precipitaciones); Colombia y norte de Brasil; gran parte del Cono Sur. La produccién de biomasa
potencial muestra una importante reduccion en estas areas.

e Sequia en el sur de Africa (Malawi, Zambia, Zimbabue, Sudafrica), este de Africa incluyendo Kenia (-
51% en precipitaciones), sur de Sudan y parte de Etiopia (Tigray y Afar, donde se estima que unos 1.8
millones de personas requerirdn ayuda alimentaria). En Etiopia, tanto el area cultivada como la
intensidad de cultivo cayeron 4%.

e  Sequia en Sudeste Asidtico, especialmente en Timor Oriental (-94 %) y Papua Nueva Guinea (-80 %).
En Indonesia (-67%), la produccién de biomasa potencial cayé un 59 % y los fuegos extendidos se
convirtieron en un peligro para la salud. A pesar de que la fraccidén de tierra cultivada se mantuvo
estable, la intensidad de cultivo disminuyd 2 %.

e  Sequia en Oceania, incluyendo Nueva Caledonia (-81 %) y Nueva Zelanda (-73 %). En Australia, sin
embargo, la fraccion de tierra cultivada se incrementd (+8%) mientras que la intensidad de cultivo
cayo (-4%).

e Condiciones de sequia en grandes areas de Eurasia, con déficits incrementandose desde el oeste (-
30%) y norte (-30%) hacia el este (hasta -75%) e incluyendo Suiza, noroeste de Rusia (Karelia) hasta el
oblast de Aktyubinsk (Kazajistan), el Caucaso, parte norte del mar Negro y Rumania; las zonas mas
secas se encuentran en Ucrania (4rea cultivada estable, pero caidas en 1 % en la intensidad de cultivo)
y oeste de Rusia (Belgorod, Kursk, Voronezh, Lipetsk y Tambov). Algunas de las areas también
sufrieron de bajas temperaturas y la caida en produccion de biomasa potencial estuvo entre 50 y
70 %, por ejemplo en los oblast de Atyraus (Kazajistan), Stavropol y Belgorod (Rusia).

e Sequia en DPR Corea (-64 %) y provincias Chinas vecinas (Jilin, -28%; Liaoning, -43%). La caida en
produccion de biomasa potencial varié entre 20 y 40 %.

e Sequia en el oeste y sur de India (Gujarat, -78%), donde la fraccién de area cultivada cayé un 5 % a
nivel nacional.

Estimacidn de la produccion global

Las mas recientes estimaciones de CropWatch para la produccion de cereales y soja de 2015 indican un
total de 990 millones de toneladas de maiz (sin diferencia con 2014), 742 millones de toneladas de arroz
(-0,1 en comparacién con 2014) y 724 millones de toneladas de trigo (incremento del 0,3%). La soja
mostrd un incremento del 1 % alcanzando 309 millones de toneladas. Para China, CropWatch estima una
produccién de 194 millones de toneladas de maiz (+1 %), 202 millones de toneladas de arroz (+1%), 122
millones de toneladas de trigo (+2%) y 13 millones de toneladas de soja (-1%). Considerando Unicamente
los principales exportadores la situacién cambia solo levemente para maiz, arroz y soja pero
significativamente para trigo (+2,31%).

Los cambios mas importantes a nivel pais estan directamente relacionados con las variables
agroclimaticas y agrondmicas indicadas arriba. Para maiz se incluyen los casos de Etiopia (-3%), Camboya
(-10%), India (-6%; area cultivada disminuyd 5 % como resultado de sequias e inundaciones), Sudafrica (-
12%) y Ucrania (-6% debido a una compleja interaccién de factores). Para arroz, los casos mas notables
de disminucion de produccion fueron los de India (-1%) y Rumania (-9%). Aunque Méjico no es un
productor importante de arroz, la magnitud de su caida en produccion (-33%) es digna de mencionar.

Incrementos marcados en la cosecha de trigo fueron observados en Egipto (+5 %), Turquia (+10%), Irdn
(+4% luego de varios afios con condiciones meteoroldgicas desfavorables) y Kazajistan (+16 % como
resultado de incremento en el area cultivada y abundantes precipitaciones). En América Latina, Brasil
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(+4%) superd ampliamente a su vecino del sur Argentina (-4%). Canada mostré una fuerte disminucion
del 8 % en comparacion con 2014.

China

Las condiciones prevalecientes en China durante este periodo de seguimiento se integran bien con los
patrones globales mencionados anteriormente. A nivel nacional, condiciones promedio (precipitaciones,
+1%; temperatura, -0.7°C; RADPAR, -3%; fraccion de tierra cultivada, 0% e intensidad de cultivo, 0%)
ocultan la diversidad de situaciones a nivel local, incluyendo sequias, excesos de precipitaciones
asociados a ciclones y bajas temperaturas. La fraccion de area cultivada se incrementd un 5% en la regién
del Loess y las areas no cultivadas se ubicaron principalmente en el noroeste de China. El impacto de
plagas y enfermedades fueron relativamente moderadas, excepto por la presencia de Nilaparvata lugens
y Cnaphalocrocis medinalis en HuangHuaihai, y en los cursos medio y bajo del rio Yangtze.

La cosecha de maiz, arroz, trigo y soja habia finalizado al final de este periodo de reporte. La produccion
de arroz de 1 estacién se ajustd en 131,5 millones de toneladas, un incremento del 1% en comparacién
con el afio anterior. Las producciones de arroz temprano y tardio permanecieron sin cambios con
respecto a las predicciones de CropWatch de Agosto: 35,1y 35,7 millones de toneladas, respectivamente,
lo que resultd en una cosecha total de arroz de 202 millones de toneladas.

CropWatch ajusté la produccion anual de alimentos (incluyendo cereales, legumbres y tubérculos) en
568.1 millones de toneladas, 0,8 % por encima de 2014 (un incremento de 4,3 millones de toneladas). La
produccidn total de cultivos de verano se estima en 407,3 millones de toneladas, un 0,6 % de incremento
(equivalente a 2,4 millones de toneladas) en comparacién con el afio anterior donde hubo una sequia y
levemente por encima de la produccion de cultivos de verano de 2013.
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Chapter 1. Global agroclimatic patterns

Chapter 1 describes the CropWatch agroclimatic indicators for rainfall (RAIN), temperature (TEMP), and
radiation (RADPAR), along with the agronomic indicator for potential biomass (BIOMSS) for sixty-five
global Monitoring and Reporting Units (MRU). Rainfall, temperature, and radiation indicators are
compared to their average value for the same period over the last fourteen years (called the “average”),
while BIOMSS is compared to the indicator’s average of the recent five years. Indicator values for all
MRUs are included in Annex A, table A.1. For more information about the MRUs and indicators, please
see Annex C and online CropWatch resources at www.cropwatch.com.cn.

1.1 Overview

Global patterns of rainfall for the four-month monitoring period of July to October 2015 are largely
compatible with EI Nifio impacts, with several marked and regionally well-defined anomalies, especially in
Central and South America, east and southern Africa as well as Southeast Asia and Oceania.

However, as is increasingly noted by the climate monitoring community, there is no such thing as a
“normal” El Nifo, nor is there any typical and predictable behaviour when moving beyond very broad
regional patterns. El Nifio means havog, i.e. droughts, floods and cyclones, but the details change every
time. For instance, the classical pattern would mean wet conditions in the Horn of Africa and east Africa,
and drought in the south, as happened in 1991-1992.

During the current season, we have dry conditions over all of south and east Africa for the reporting
period, with more severe impacts in the east as the CropWatch RAIN index shows a deficit of 19% in
southern Africa (Mapping and Reporting Unit, MRU-09), and as much as 25% and 28% in the Horn of
Africa (MRU-04) and the eastern African Highlands (MRU-02), respectively. Even equatorial central Africa
(MRU-01) is affected (-6%) and north and central Madagascar (MRU-05) recorded above average RAIN
(+12%).

Throughout the Caribbean, Central and South America suffered from drought (with deficits between 20%
and 30%), except the east, from the Brazilian Nordeste (MRU-22) to the Argentinian Pampas (MRU-26),
where the excess reached 53% in central-eastern Brazil (MRU-23).

As described in subsequent sections of this chapter, there are also spatially coherent patterns of
abnormal rainfall in western, central and eastern Asia. They are, however, not part of the “normal” El
Nifio impacts, which stresses again that the currently on-going El Nifio is rather atypical, except maybe in
Oceania.

An unusually weak association between the climate variables also characterizes the current reporting
period. For instance, there is no discernible link between rainfall and temperature anomalies, at the
global or even regional scales, including latitudinal variations. The loose association between RAIN and
the CropWatch radiation indicator (RADPAR) is negative during the reporting period, as expected, but not
statistically significant.

With the exception of Subarctic America (MRU-65) of which only the extreme south holds some
agricultural relevance, all other extremes do not follow any pattern (table 1.1).
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Table 1.1. RAIN, TEMP and RADPAR anomalies in the global MRU with the largest rain anomalies

MRU RAIN (%) TEMP (°C) RADPAR (%)
56. New Zealand -73 -0.5 -4

53. Northern Australia 71 -0.7 5

65. Subarctic America 165 1.9 -8

32. Gansu-Xinjiang (China) 173 -0.4 0

47. Mongolia region 309 -0.1 0

Not all impacts of El Nifio will be negative. For instance, the aforementioned rainfall anomaly of -6% in
equatorial central Africa (MRU-01) is accompanied by a drop in temperature (-0.7°C) and an increase in
sunshine (+6%), which corresponds to favourable conditions: The areas have abundant rainfall largely
exceeding crop water requirements, low sunshine is usually limiting crop growth and night-time
respiration loss is significant due to high temperature. Similar situations can only be identified on a case-
by-case basis due to the absence of coherent spatial patterns among the climate variables.

1.2 Rainfall

During the monitoring period, lower-than-average rainfall occurred in many regions around the world as
can be seen on figure 1.1.

Abnormal rainfall deficits occurred in some major agricultural areas of Asia, including Punjab to Gujarat
(MRU-48, -41%), East Asia (MRU-43, -48%), Huanghuaihai in China (MRU-34, -30%), northeast China
(MRU-38, +24%), Hainan (MRU-33, -41%), Taiwan (MRU-42, -25%) and maritime Southeast Asia (MRU-49,
-52%).

Unfortunately, drought continued in major production zones in Australia, Europe and Africa, including
New Zealand (MRU-56 -73%), Queensland to Victoria (MRU-54, -43%), north Australia (MRU-53, -71%),
Ukraine to the Ural Mountains (MRU-58, -25%) and non-Mediterranean Western Europe (MRU-60, -16%).

With the exception of north African Mediterranean areas (MRU-07, +46%), below average rainfall
prevailed in Africa, including the East African highlands (MRU-02, -28%), the Horn of Africa (MRU-04, -
25%), southern Africa (MRU-09, -19%) and Western Cape in South Africa (MRU-10, -19%).

Above average rainfall occurred in major production zones in both North and South America, including
the Pampas (MRU-26, +35%), Central eastern Brazil (MRU-23, +53%), and the Northern Great Plains
(MRU-12, +45%). Abundant rainfall fell over some pastoral regions, including Southern Mongolia (MRU-
47, +309%), Gansu-Xinjiang (MRU-32, +173%) and the Ural to Altai Mountains (MRU-62, +50%).
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Figure 1.1. Global map of rainfall anomaly (as indicated by the RAIN indicator) by MRU, departure from
14YA, July-October 2015 (percentage)

Note: Data for July-October, compared with the fourteen-year average (14YA) for the same period 2001-
2014.

1.3 Temperature

Over the reporting period, the temperature departures of different MRUs show different patterns across
continents (figure 1.2). In Eurasia, most MRUs show a negative departure compared to the average. The
temperatures in the region from the Ural to the Altai Mountains, the Lower Yangtze (China) and southern
Japan and Korea (MRU-62, -1.1°C, MRU-37, -1.3°C and MRU-46, -1.2°C respectively) were significantly
below average by more than 1°C. Only in Mediterranean Europe and Turkey, Caucasus, eastern Central
Asia and eastern Siberia (MRU-59, 0.9°C; MRU-29, 0.6°C; MRU-52, 1.0°C and MRU-51, 0.1°C respectively),
were temperature departures positive.

In North America, the temperature was close to average except on the West Coast (MRU-16), with a
departure of 0.9°C. In northern South America, the temperature departures were positive but negative in
the Southern Cone, especially in central-north Argentina, western Patagonia and the semi-arid Southern
Cone (MRU-25, -0.6°C; MRU-27, -0.5°C and MRU-28, -0.8°C respectively), where the temperature was
below average by more than 0.5°C.

In Africa and Australia, the greatest negative temperature departures are found in south-western
Madagascar (MRU-06, -1.1°C). In most other areas, the temperature was close to average and the
departures were less than 1°C.
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Figure 1.2. Global map of air temperature anomaly (as indicated by the TEMP indicator) by MRU, departure
from 14YA, July-October 2015 (degrees Celsius)

Note: Data for July-October 2015, compared with the fourteen-year average (14YA) for the same period
2001-2014.

1.4 Photosynthetically active radiation

As a key agroclimatic indicator, Photosynthetically Active Radiation (PAR, as assessed by the CropWatch
agroclimatic indicator RADPAR) has an obvious relationship with temperature and rainfall patterns:
abundant rainfall is associated with high cloudiness, which leads to low daytime temperatures, mostly in
temperate areas. Compared to the recent average of the total 65 MRUs, slightly more than half of them
are above average (figure 1.3).

The highest departure from the recent reference period occurred in central north Argentina (MRU-25)
and the Pampas (MRU-26), with 10% and 9% decrease in PAR respectively. RADPAR also shows a
decrease in the northernmost area of the continent, which is not of agricultural relevance, Sub Arctic
America (MRU-65) where the variable dropped 8%, and Boreal North America (MRU-61) where it
decreased by 3% compared to the average.

Record high PAR departures are concentrated in several adjacent areas, including (i) East African
Highlands (MRU-02, +7%), equatorial central Africa (MRU-01, +6%) and the Horn of Africa (MRU-04, +4%);
(i) the Caribbean (MRU-20, +5%) and Amazon (MRU-24, +5%); (iii) Southeast Asia islands (MRU-49, +9%)
and Southern Asia (MRU-45, +6%).

In China, the major paddy rice production areas, the Lower Yangtze (MRU-37) and southern China (MRU-
40), show significant a decrease in terms of PAR with -8% and -7% respectively. South-west China (MRU-
41) also experienced below average PAR with a -3% departure, which probably results from the
cloudiness associated with abundant rainfall in the region. The areas with high PAR are the Chinese Loess
Region (MRU-36, +7%), Huanghuaihai (MRU-34, +5%), and Hainan (MRU-33, +3%). The rest of China
generally shows average PAR level during the current reporting period.
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Figure 1.3. Global map of PAR anomaly (as indicated by the RADPAR indicator) by MRU, departure from
14YA July-October 2015 (percentage)

Note: Data for July-October 2015, compared with the fourteen-year average (14YA) for the same period
2001-2014.

1.5 Biomass

BIOMSS is a synthetic agro-climatic indicator that takes into account rainfall and temperature to estimate
the potential biomass accumulation. Recent departures from average for the 65 global MRUs are shown
in figure 1.4.

During this monitoring period, the notable change in rainfall compared with the average has affected the
biomass production potential across the world. Over the reporting period, biomass variations are brought
about more by RAIN anomalies than by TEMP anomalies (the R-squared between BIOMSS and RAIN and
between BIOMSS and TEMP are 0.83 and 0.07 respectively).

Due to favorable rainfall in Eurasia, Africa and America, the BIOMSS in 28 MRUs show an upward trend
compared with the average of the last five years. The greatest positive BIOMSS departures are found in
the Northern Great Plains (MRU-12, 45% on RAIN and 30% on BIOMSS), the southwest United States and
north Mexican highlands (MRU-18, 33% on RAIN and 36% on BIOMSS), North Africa-Mediterranean
(MRU-07, 46% on RAIN and 36% on BIOMSS), central eastern Brazil (MRU-23, 53% on RAIN and 38% on
BIOMSS), Ural to Altai mountains (MRU-62, 50% on RAIN and 39% on BIOMSS), Gansu-Xinjiang (China)
(MRU-32, 173% on RAIN and 90% on BIOMASS), and southern Mongolia (MRU-47, 309% on RAIN and 125%
on BIOMSS).

Declines in BIOMSS (compared to average values for the same period) are similarly affected by
significantly decreased rainfall: In the following MRUs, the BIOMSS departures are well below the average
of the last five years: Northern Australia (MRU-53, -71% on RAIN and -71% on BIOMSS), New Zealand
(MRU-56, -73% on RAIN and -60% on BIOMSS), maritime Southeast Asia (MRU-49, -52% on RAIN and -47%
on BIOMSS), Queensland to Victoria (MRU-54, -43% on RAIN and -43% on BIOMSS), Punjab to Gujarat
(MRU-48, -41% on RAIN and -43% on BIOMSS) and East Asia (MRU-43, -48% on RAIN and -30% on
BIOMSS).
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Figure 1.4. Global map of biomass accumulation (BIOMSS) by MRU, departure from 5YA, July-October
(percentage)

— Bt .

Note: Data for July-October 2015, compared with the five-year average (5YA) for the same period 2010-
2014.
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Chapter 2. Crop and environmental
conditions in major production zones

Chapter 2 presents the same indicators—RAIN, TEMP, RADPAR, and BIOMSS—used in Chapter 1, and
combines them with the agronomic indicators—cropped arable land fraction (CALF) and maximum
vegetation condition index (VCIx)—to describe crop condition in six Major Production Zones (MPZ) across
all continents. For more information about these zones and methodologies used, see the quick reference
guide in Annex C as well as the CropWatch bulletin online resources at www.cropwatch.com.cn.

2.1 Overview
Tables 2.1 and 2.2 present an overview of the agroclimatic (table 2.1) and agronomic (table 2.2)

indicators for each of the six MPZs, comparing the indicators to their fourteen- and five-year averages.

Table 2.1. July-October 2015 agroclimatic indicators by Major Production Zone, current value and departure
from 14YA

RAIN TEMP RADPAR
Current Departure Current Departure Current Departure
(mm) from 14YA (%) (°C) from 14YA (°C) (MJ/mz) from 14YA (%)
West Africa 961 16 26.5 -0.2 968 -4
South America 498 46 20.5 0.5 957 -5
North America 444 24 20.6 0.1 1092 0
South and SE Asia 1050 3 27.4 -0.1 969 3
Western Europe 238 =15 16.1 =03 910 0
C. Europe and W. Russia 168 -29 15.3 -0.6 869 3

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute departure in
degrees Celsius is given. Zero means no change from the average value; relative departures are calculated as (C-R)/R*100, with C=current
value and R=reference value, which is the fourteen-year average (14YA) for the same period (July-October) for 2001-14.

Table 2.2. July-October 2015 agronomic indicators by Major Production Zone, current season values and
departure from 5YA

BIOMSS (gDM/m?) Cropped arable land Maximum VCI Cropping Intensity
fraction Intensity
Current Departure Current Departure Current Current Departure
from 5YA (%) from 5YA (%) (%) from 5YA (%)

West Africa 2052 5 83 -2 0.83 130 1
South America 1146 19 95 8 0.77 168 1
North America 1273 20 87 -3 0.87 120 -2
South and SE Asia 1694 -12 84 0 0.86 168 1
Western Europe 935 -13 91 -1 0.76 125 -2
C Europe and W Russia 735 -20 92 0 0.78 103 0

Note: Departures are expressed in relative terms (percentage) for all variables. Zero means no change from the average value; relative
departures are calculated as (C-R)/R*100, with C=current value and R=reference value, which is the five-year (5YA) average for the same
period (July-October) for 2010-2014.
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2.2 West Africa

The west African MPZ as a whole recorded rather favourable rainfall conditions during the reporting
period (+16%) even if the value hides large regional differences. In general, the west and the east as well
as the northern fringe (corresponding to the southern Sahel) enjoyed favorable conditions: Guinea Bissau,
+45%; Guinea, +29%; south-east Mali and south Burkina Faso (both with +35% nation-wide); northern
Ghana (+14% over the whole country) and Nigeria (+21%, with excess concentrated in the northern half
of the country). Temperature patterns show similar values the region; they were consistently below but
close to average (-0.2°C). RADPAR was 4% below average (-2% in Liberia to -9% in Guinea Bissau).

The resulting biomass production estimate is up 5% on average with the most negative departures in
Cote d'lvoire (-5%) and Liberia (-8%), and the highest anomalies in Guinea Bissau (+11%), and Guinea
Conakry and Ghana (both at +10%). The biomass production potential map shows unfavourable values in
Liberia, the south of Cote d'lvoire as well as Togo and Benin. This very largely coincides with the areas of
high cropping intensity (200%) where the first maize crop, harvested in August and September, may have
suffered some water stress in its final stages. The period also corresponds to the planting of the second
maize crop to be harvested at the end of the year and throughout early 2016.

Rice and especially tubers constitute important crops in the area. For the western half of the region and
irrigated rice in the eastern half, the harvest is on-going and will last until December or January of 2016.
In the east, rain-fed rice is harvested earlier (in September) at about the same time as maize. Yams are
harvested over a long period of about 6 months at the end of the year, while cassava is brought in later,
usually around December and January.

The comparison of satellite-based crop indices, the agroclimatic indices and the crop calendar indicate
that there were favorable conditions of cereals in the western and in the northern (Sahelian) parts of the
region. However, conditions are mixed in Liberia and in the southern parts of the countries between Cote
d'lvoire and Nigeria. This data is correlated in figure 2.1.

Figure 2.1. West Africa MPZ: Agroclimatic and agronomic indicators, July-October 2015
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Note: For more information about the indicators, see Annex C.

2.3 North America

In general, crop condition was average in the North American MPZ during the July to October monitoring
period of 2016, which covered flowering, heading, filling and the harvest of summer crops (maize,
soybean, paddy, sorghum and spring wheat).

Overall, CropWatch agroclimatic indicators show favorable or normal weather conditions: rainfall was 24%
above average, temperature was 0.1°C above average and radiation was average. Biomass shows a 20%
positive departure compared to last five years average. However, the fraction of cropped arable land
(CALF) was 3% below average and large uncropped arable land areas occurred in the major production
zones of Canada and the northern spring wheat zones of the United States. A low CALF rate was
paralleled by a 2% drop of cropping intensity and below average VClx (0.5).

Abundant precipitation fell in the period from mid-August to mid-September in the Corn Belt, including
lowa (+43%), lllinois (+5%), Minnesota (+43%), Nebraska (+88%) and Missouri (+77%), which benefited
the growth of maize and soybean in these states. After mid-September, rainfall declined to below
average values, which had little influence on crops that had reached maturity and were harvested. In the
rice production zones, below average rainfall continued from late-July onwards, and paddy vyield
decreased due to water deficit at the heading and grain filling stages.

After August, the major crop production zones of Canada recorded average rainfall and above average
temperatures. However, this was insufficient to replenish soil moisture after the serious drought that
happened during the previous monitoring period. This data is correlated in figure 2.2.



32 | CROPWATCH BULLETIN AUGUST 2015

Figure 2.2. North America MPZ: Agroclimatic and agronomic indicators, July-October 2015
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Note: For more information about the indicators, see Annex C.
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2.4 South America

The condition of crops was slightly above average in the South American MPZ during the monitoring
period. The two major crops (maize and soybean) are currently off growing season. Sufficient (46% above
average) rainfall above the area provided favorable soil moisture for winter crops (wheat and rapeseed).
Warm weather during the winter benefits the emergence and seeding development of winter crops in
the region as well. Overall agroclimatic conditions were beneficial to crops as shown by the 19% above
average BIOMSS.

However, the spatial distribution of agroclimatic and agronomic indicators observed over July to October
(figure 2.3) was inhomogeneous. Even if temperature over the whole MPZ was above average from July
to August, temperature clusters indicate that below average temperature dominated the Pampas as well
as southern Rio Grande do Sul. In combination with sufficient rainfall in Rio Grande do Sul, Santa Catarina,
and Parana, BIOMSS is 20% above average in those regions while the variable is below average for most
other regions mainly due to the below average rainfall. The vegetation health index (VHI) map confirms
the favorable conditions in Rio Grande do Sul, Santa Catarina, and Parana but indicates water deficit in
the Pampas and Sao Paulo. The unfavorable climatic conditions in the Pampas resulted in below average
crop condition as confirmed by VClIx values below 0.5.

The cropped arable land fraction (CALF) for the MPZ exceeded 95%, which is 8% above the previous five-
year average. Most of the uncropped arable land is located in central Cordoba and an area between
Bahia Blanca and Santa Rosa. The cropping intensity is 168%, about 1% up compared to the five years
average: 68% of the arable land is double cropped. Most of single cropping areas occur in the central
Pampas and central Sao Paulo. Compared to the cropping intensity map in 2014, a clear shift of double
cropping systems from central Buenos Aires to southern and eastern Buenos Aires is observed. This is
strong evidence for the fact that local farmers commonly adopt a rotation in which single cropping of
soybean in one year is followed by winter wheat - soybean double cropping in the following year. All of
this data is correlated in figure 2.3.

Figure 2.3. South America MPZ: Agroclimatic and agronomic indicators, July-October 2015

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm)
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2.5 South and Southeast Asia

The reporting period covers the growing and harvesting of the main wet season crops in the South and
Southeast Asia MPZ. The MPZ experienced 3% above average rainfall (RAIN), but was nevertheless below
average in India (-2%), Thailand (-10%), Vietnam (-10%) and Myanmar (-8%). According to the rainfall
profiles the MPZ received below average rainfall during mid August and mid September while it received
above average rainfall during early September and throughout October, as can be seen in figure 2.4. The
temperature (TEMP) was average; the profiles show that below average temperatures were recorded in
the Indian states of Orissa, West Bengal, Assam and Jharkhand as well as in Bangladesh during the period
of early September and October.

The maximum VCI values range from 0.8 to 1 indicating good crop condition. However, VCIx ranged from
0.5 to 0.8 in southern and northern India, as well as in central Myanmar and Cambodia pointing at
average crop condition here.

The fraction of cropped arable land was 84%. The uncropped lands were mostly distributed in central
Myanmar and Indian states of Punjab, Gujarat, Andhra Pradesh, Maharashtra and Karnataka. The average
biomass accumulation potential (BIOMSS) decreased 12% compared to the previous five-years average,
resulting from low values in India (-12%), Thailand (-9%), Myanmar (-4%) and Vietnam (-3%).

In more details, up to 20% negative biomass accumulation was observed in southern and western India as
well as in northern Thailand and Vietnam. The lower VHIn values mostly concentrated in central India and
some scattered low rainfall areas. Altogether, the crop condition is average in this MPZ and does not raise
major concerns. Figure 2.4 presents an overview of CropWatch agroclimatic and agronomic indicators.

Figure 2.4. South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, July-October 2015

b
213

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (°C)




36 | CROPWATCH BULLETIN AUGUST 2015

' Q“:\?\S D S

e. Maximum VCI f. Cropped arable land

. < 20%
B-20% 1o -10%
E1-10% te 0%
B 0% to 10%
B 10% to 20%

g. Biomass accumulation potential departure h. VHI minimum
00
j R . 200

| 2 ' -
i. Cropping intensity

Note: For more information about the indicators, see Annex C.

2.6 Western Europe

Overall, when integrating the findings of the various agroclimatic and agronomic indicators, crop
condition was below average in most parts of Western Europe during this reporting period. Figure 2.5
represents an overview of CropWatch agroclimatic and agronomic indicators for this MPZ.

Total precipitation was 15% below the recent average, with exceptional positive departures over most of
France and the southwest and the north of Germany from late August to early September, the south-east
of France and the east as well as the centre of Italy from late August to October, and in most parts
of Hungary after mid September. Temperature showed a decrease of 0.3°C compared to average and
radiation was about average. The below average climatic conditions were not beneficial for late
crop development and maturation.

Due to the rainfall deficit, the biomass accumulation potential, BIOMSS, was 13% below the recent five-
year average. The spatial distribution of BIOMSS shows that the lowest values (-20% and below) occur
over most of France, Spain, Germany, Czechia, northern Italy, northwest Austria as well as southern and
eastern Germany. The values for minimum VHI confirm the water deficit in those regions over the last
four months. In contrast, BIOMSS in most other regions was 10% above average.
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Cropping intensity (125%) was down 2% compared with the five-year-average and 91% of the arable land
was cropped between July and October 2014, 1 percentage point lower than the recent five-year average;
most uncropped arable land was concentrated in Spain throughout this
reporting period. Accordingly, maximum VCl in Spain was lower as well, compared with other regions in
the MPZ. Average VClIx for the MPZ was 0.76.

Generally, crop condition in Western Europe was below average. Pixels with low minimum VHI (below 15)
are found scattered over most of France, Spain, southern Germany, Czechia and northern Italy. Figure 2.5
presents an overview of CropWatch agroclimatic and agronomic indicators.

Figure 2.5. Western Europe MPZ: Agroclimatic and agronomic indicators, July-October 2015
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2.7 Central Europe to Western Russia

During the current monitoring period, the sowing of winter crops was completed in the Central Europe to
Western Russia MPZ under generally unfavorable weather conditions. In this MPZ it was drier and colder
than usual, with a 29% decrease in rainfall and a 0.6°C drop of temperature, although PAR displayed an
increase of 3%.

As indicated by the rainfall profiles, the western part of the MPZ (including Romania, Belarus, Poland and
western Ukraine) showed a significant rainfall deficit in July and August while a diffuse peak occurred in
Kirovskaya Oblast, Komi-permyatskiy Okrug and Permskaya Oblast in Russia in mid-August and early
October. Temperatures in Romania, Poland, Ukraine, Belarus, and western Russia decreased from west to
east, with lowest temperatures in Russia and eastern Ukraine. The scarce rainfall led to a significant drop
in potential biomass for the whole MPZ (-20% compared to the five-year average). On the distribution
map of the potential biomass, a large positive biomass departure would be expected only for the central
and western part of the MPZ.

Accordingly, the VHI-based drought map shows the worst moisture condition to be in the Southern parts
of Western Russia and eastern Romania compared to the previous monitoring period, which is confirmed
by the Maximum VCI distribution map. 92% of the arable land was cropped from July to August 2015, at
the same level as the five-year average. Generally, crop condition of the Central Europe to Western
Russia MPZ was unfavorable throughout this monitoring period. Figure 2.6 shows the agroclimatic and
agronomic indicators for this reporting period.
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Figure 2.6. Central Europe-Western Russia MPZ: Agroclimatic and agronomic indicators, July-October 2015

~ P “'\.,-;\‘-' NLrTR

a. Spatial distribution of rainfall profiles

v

LS AL
e N o

c. Spatial distribution of temperature profiles

- ans
Tles.ox
-ox-1e

S 1

e. Maximum VCI

S e 2N -2

(¢ L= 2% e 10%
¥ A e
el L
- e 2%

-

h. VHI minimum

SR A S ’ e N RS

i. Cropping intensity

Note: For more information about the indicators, see Annex C.



|40

Chapter 3. Main producing and exporting
countries

Building on the global patterns presented in previous chapters, this chapter assesses the situation of
crops in 30 key countries that represent the global major producers and exporters or otherwise are of
global or CropWatch relevance. In addition, the overview section (3.1) pays attention to other countries
worldwide, to provide some spatial and thematic detail to the overall features described in section 1.1. In
section 3.2, the CropWatch monitored countries are presented, and for each country maps are included
illustrating NDVI-based crop condition development graphs, maximum VCI, and spatial NDVI patterns
with associated NDVI profiles. Additional detail on the agroclimatic and BIOMSS indicators, in particular
for some of the larger countries, is included in Annex A, tables A.2-A.11. Annex B includes 2015
production estimates for Argentina, Brazil, Canada, and the United States.

3.1 Overview

Section 1.1 of this bulletin stressed that the global patterns of the CropWatch agroclimatic indicators
(CWAIs: RAIN, TEMP and RADPAR) anomalies identify well-delimited zones but that the zones mostly do
not coincide with, or only imperfectly overlap for, different indicators. This is apparent in figures 3.1 to
3.4.

Figure 3.1. Global map of rainfall (RAIN) by country and sub-national areas, departure from 14YA
(percentage), July-October 2015
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Figure 3.2. Global map of temperature (TEMP) by country and sub-national areas, departure from 14YA
(degrees), July-October 2015

Figure 3.3. Global map of PAR (RADPAR) by country and sub-national areas, departure from 14YA
(percentage), July-October 2015

Figure 3.4. Global map of biomass (BIOMSS) by country and sub-national areas, departure from 14YA
(percentage), July-October 2015

It has also been noted that the global variations of RAIN are largely compatible with well-known El Nifio
effects. Table 3.1 below parallels table 1.1 in section 1.1 and lists the twenty most extreme low and high
national rainfall departures.
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Table 3.1. CropWatch indicators and the anomalies in RAIN (%), TEMP (°C)and RADPAR
(%) among some countries sorted by the largest rainfall anomalies

Country RAIN (mm) RAIN (%) TEMP (°C) RADPAR (%)
Sao Tome Principe (STP) 23 -82 -0.5 0
New Caledonia (NCL) 28 -81 -0.9 1
French Guiana (GUF) 70 -81 -0.5 0
Papua New Guinea (PNG) 118 -80 0.1 11
New Zealand (NZL) 86 -73 -0.4 -4
Samoa (WSM) 111 -71 0 0
Indonesia (IDN) 263 -67 -0.1 11
Korea DPR (PRK) 242 -64 -0.5 3
Portugal (PRT) 79 -59 -0.1 -2
Kenya (KEN) 130 -51 0.0 7
Ukraine (UKR) 116 -49 0.1 7
Ecuador (ECU) 195 -48 0.6 10
Jamaica (JAM) 471 -48 -0.2 7
Korea REP (KOR) 459 -48 -0.5 9
Mauritania (MRT) 706 78 -0.4 -2
Tunisia (TUN) 223 94 -0.8 0
Tajikistan (TJK) 104 146 -0.2 -2
Bolivia (BOL) 516 149 -0.1 -1
Uzbekistan (UZB) 77 156 -0.5 -1
Iraq (IRQ) 112 239 2.0 -1

Some extremely severe departures of rainfall occurred in East Asia, Southeast Asia and in Oceania
(NCL, -81%; NZL, -73%, WSM, -71%; PRK, -64%), in Africa (STP, -82%; Kenya, -51%), in Europe (western
Mediterranean: PRT, -59%; Ukraine -49%), Latin America and the Caribbean islands (GUF, -81%; ECU and
JAM, -48%). The listed countries are part of broader clusters of varying sizes that are clearly visible in
figure 3.1.

Some of these countries combine to cover limited areas (such as Portugal, Spain and adjacent Morocco)
while others, centered around the south of western Russia and Ukraine, encompass large areas
stretching from Switzerland to Karelia (north-west Russia) to the north of the Caspian (Kazakhstan),
including the Caucasus, the northern Black Sea and Romania.

Deficit areas also include (1) much of the Southern Cone (Cono Sul) of Latin America (but fortunately
avoids many important production areas and includes mostly rangelands and mountainous areas where
little is produced) and (2) north-east India (Gujarat, -75%; Rajastan, -27%) and much of peninsular India,
south of and including the states Maharashtra (-38%) and Andhra Pradesh (-20%).

Very favourable rainfall conditions (sometimes leading to floods, as in Burkina Faso as mentioned in
section 2.2 on the West Africa MPZ and section 5.2 on disasters) occurred over much of north Africa and
especially an immense area west and north of the Sahara (MRT, +78%, TUN, +94%), stretching into
central Asia (TJK, +146%; UZB, +156%) via the Middle East (IRQ, +139%). This data is represented in figure
3.1. Countries in the area are very different stages of their crop calendar: in western Africa, from July to
September (rarely October) the cereals (millet, sorghum) and ground nuts are in late vegetative to
harvesting stages; north Africa, the Middle East and Central Asia approach winter cereal planting time at
this time. In both cases, the abundant rainfall, beyond the beneficial and sometimes unexpected
(surprisingly favourable considering the season) effect on rangelands and crops, has also created
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favourable conditions for winter crops by replenishing soil moisture reserves. Also part of the large area
is north-east India (Bihar, West Bengal, Assam), Bangladesh and Nepal where excessive (abundant and
intense) rainfall associated with Indian Ocean cyclones (for more information on cyclone Komen refer to
section 5.2) has led to a lot of suffering and crop loss.

Among the thirty major producers listed by CropWatch in the current chapter, the countries with the
most favourable rainfall conditions between July and October 2015 include the United States (+22%),
Brazil (+24%), Kazakhstan (+47%), Iran (+73%) and Uzbekistan (+156%), as mentioned above. Particularly
the semi-arid countries will benefit from abundant soil moisture for their winter crops. Table 3.2 shows
the CropWatch agroclimatic and agronomic indicators for July to October 2015, including their
departures from the five-year average and the average for countries monitored by CropWatch.

Table 3.2. CropWatch agroclimatic and agronomic indicators for July-October 2015, departure from 5YA and
14YA

Agroclimatic Indicators Agronomic Indicators
Departure from 14YA Departure from 5YA Current
Country (2001-2014) (2010-2014)
RAIN TEMP  RADPAR BIOMSS CALF Cropping Maximum

(%) (°C) (%) (%) (%) Intensity (%) VCl
Argentina -13 -0.3 -9 -19 11 -4 0.65
Australia -45 0.1 -1 -40 8 -4 0.80
Bangladesh 72 -0.7 -8 8 0 1 0.85
Brazil 24 0.6 2 14 10 4 0.77
Cambodia 0 -0.1 3 2 1 3 0.83
Canada -6 0.4 -1 1 -4 1 0.88
China 1 -0.7 -3 0 0 0 0.87
Egypt 159 0.2 0 62 0 0 0.85
Ethiopia -20 0.9 6 -17 -4 -4 0.86
France -18 -1.2 1 -16 0 -4 0.76
Germany -17 -0.1 1 -15 0 0 0.81
India -2 0.0 5 -19 -5 4 0.83
Indonesia -67 -0.1 11 -59 0 -2 0.86
Iran 73 0.2 -1 66 -8 3 0.57
Kazakhstan 47 -0.9 0 34 36 0 0.73
Mexico -17 0.1 3 0 4 7 0.84
Myanmar -8 -0.3 -1 -4 -1 3 0.88
Nigeria 21 -0.2 -3 7 -5 0 0.82
Pakistan 10 -1.0 -1 -8 -3 -5 0.76
Philippines 2 -0.1 4 -11 0 0 0.89
Poland -39 0.3 7 -34 0 1 0.78
Romania -27 0.8 0 -9 -2 -1 0.72
Russia -5 -0.8 0 1 1 -1 0.82
S. Africa -15 1.1 0 7 -16 0 0.64
Thailand -10 -0.2 2 -9 0 -5 0.91
Turkey 13 1.2 0 4 8 0.83
United Kingdom -5 -1.7 -3 -7 0 5 0.88
Ukraine -49 0.1 7 -38 0 -1 0.78
United States 22 0.1 -1 20 1 -3 0.84
Uzbekistan 156 -0.5 -1 105 9 0 0.81
Vietnam -10 0.1 0 -3 0 4 0.88

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute departure in
degrees Celsius is given. Zero means no change from the average value; Relative departures are calculated as (C-R)/R*100, with C=current
value and R=reference value, which is the five-year (5YA) or fourteen-year average (14YA) for the same period (July-October).
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Altogether the rainfall during the reporting period was unfavourable: the (unweighed) average of RAIN
departures over the countries and sub-countries monitored by CropWatch is -20%. It is important to
remind readers that CWAIs are computed only for agricultural areas, even if their spatial representation
in all the figures of this bulletin follow MRUs (Chapter 1) and political boundaries (Chapter 3). As already
noted in Chapter 1, there is a weak negative correlation between RADPAR and RAIN departures from the
average, which results in the generally below average RAIN being paralleled by generally above average
RADPAR (+3%). This is, somehow, visible in table 3.2 where positive RADPAR departures tend to associate
with negative RAIN and vice versa.

The lowest RADPAR departures (figure 3.3) are those of the Southern Cone, the countries in the Gulf of
Guinea, Mali, central to north-western Russia (between and including the oblasts of Arkhangelsk and
Vologda in the west and Tomsk and Novosibirsk in the east) and south and east China (Yunnan to
Zhejiang).

In terms of TEMP, the average departure is just 0.1°C. As very clearly shown in figure 3.2, very large areas
of the globe recorded average or above average temperatures, well in line with global warming
projections scenarios. During the reporting period, areas with below average temperatures
were mostly concentrated  in  north-western  Europe  (Benelux, France, Great Britain
and especially Ireland with a -2.0°C departure), western Russia (Oblasts of Kurgan, Perm, Sverdlovsk and
Tyumen, the Udmurt Republic and the Komi-Permyak Okrug, with departures between -2.1°C and -2.3°C)
and eastern Asia (Japan, -1.0°C and Guangxi to Anhui in eastern China, -1.1°C to -1.6°C).

Finally, being based on Lieth's Miami model, the biomass production potential (figure 3.4) is affected by
both precipitation and temperature. High positive departures affect the semi-arid regions around the
Sahara to Central Asia (Tajikistan, +83% and Uzbekistan, +105%), as mentioned, much of North America
and the major agricultural areas in southern Brazil. The most negative departures occur in Southeast
Asia (Timor Leste, -94% and Indonesia, -59%), Oceania (New Zealand, -59%), Korea DPR (-43%) and the
area from Kazakhstan to Poland (Oblasts of Belgorod, -69%; Voronezh, -63%; Kursk, -60% and Atyrau in
Kazakhstan, -44%). In Africa, the least favourable areas include mostly pastoral Namibia (-58%) and Kenya
(-43%).

3.2 Country analysis

This section presents CropWatch results for each of thirty key countries (China is addressed in Chapter 4).
The maps refer to crop growing areas only and include (a) Crop condition development graph based on
NDVI average over crop areas, comparing the April-July 2015 period to the previous season and the five-
year average (5YA) and maximum. (b) Maximum VCI (over arable land mask) for July 1 — October 31 2015
by pixel; (c) Spatial NDVI patterns up to July 2015 according to local cropping patterns and compared to
the 5YA; and (d) NDVI profiles associated with the spatial pattern under (c). See also Annex A, tables A.2-
A.10, and Annex B, tables B.1-B.4, for additional information about indicator values and production
estimates by country. Country agricultural profiles are posted on www.cropwatch.com.cn.

Figures 3.5-3.34. Crop condition for individual countries ([ARG] Argentina- [ZAF] South Africa) for April-July
2015
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ARG AUS BGD BRA CAN DEU EGY ETH FRA GBR IDN IND IRN KAZ KHM MEX MMR NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF

ARG]| Argentina

In general conditions for crops from July to October were average in Argentina. Maize and soybean are
currently off-season, while wheat was heading to the grain-filling stage at the end of October.
Agroclimatic conditions were unfavourable, confirmed by insufficient rainfall and low radiation (RAIN,
13% below average, RADPAR -9%, 19% below average BIOMSS). Similar patterns were found in most
provinces except Misiones which saw almost one third above normal rainfall (See Annex A, table A.3).
Lack of rainfall is problematic for the planting and emergence of maize and soybean in the coming
months. Fortunately key winter wheat producing Buenos Aires did not suffer from water deficit.
Agronomic indicators also showed average conditions.

According to the NDVI-based crop development profile, crop condition was slightly above average but
well below the same period last year. As shown in NDVI departure from 5-YA clustering and the
corresponding profiles, crop condition was above average in southern and eastern Buenos Aires. In
contrast, NDVI was well below average in regions between Bahia Blanca and Santa Rosa (see section
2.4 and figure 2.3). VCIx was high in central Buenos Aires where wheat was at the peak of the growing
season when other regions’ had just ended. In spite of unfavorable meteorological conditions, CALF
was 11% above average. Cropping intensity was 4% below average due to persistently high
temperature from March to April (May and August bulletins).

Figure 3.5. Argentina crop condition, July-October 2015
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'AUST Australia

Compared to the last five-year average, the crop condition in Australia shows an overall average level
during this monitoring period, which was the main growing season for winter wheat and barley. The
spatial NDVI patterns shows that in south-eastern New South Wales, southern south Australia and part
of south-western western Australia (32.7% of the arable land), winter wheat and barley conditions
were above average from the middle of July to October, while in northern Victoria and part of south-
western western Australia (25.9% of the arable land), conditions were well below average throughout
the reporting period. The crop condition remained close to average in the southeast of south Australia,
south-western Victoria, east of the border area between New South Wales and Victoria and part of
south-western western Australia (41.4% of the arable land),

The analysis result is consistent with the situation of the crop condition development graph based on
the NDVI, which show that winter wheat and barley, on the whole, grew well in July, attaining the five-
year maximum at the end of July and staying close to average in August and September, but
deteriorated below average in the harvest season of October. This is possibly due to the negative
impact of El Nifio that resulted in a 45% decrease of precipitation in the country. Although CALF has
increased by 8%, compared to the five-year average, CropWatch estimates that the production of
winter wheat and barley in Australia increased by 1% only. (Also see table B.2 in Chapter 5.2.)

Figure 3.6. Australia crop condition, July-October 2015
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BGD BRA CAN DEU EGY ETH FRA GBR IDN IND IRN KAZ KHM MEX MMR NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF

[BGD] Bangladesh

Bangladesh experienced good crop conditions during this monitoring period as a result of excess rainfall
(RAIN, +72%) during the growing season, even if floods harmed the standing crops in selected localized
areas. Even though the temperature (TEMP) was average and photosynthetically active radiation
(RADPAR) was low (-8%) the biomass accumulation potential (BIOMSS) rose to 8% over the recent 5-year
average. The cropped arable land fraction (CALF) remained unchanged. The crop condition development
graphs (national NDVI curves) show a situation comparable to the previous five-year average. The NDVI
values increased from early August to October for the whole country. The maximum VCI ranged from 0.5
to 1, indicating average crop condition except some scattered areas in Sylhet, Dhaka and Rajshahi where
the maximum VCI recorded was below 0.5, indicating poor crop condition. Altogether, CropWatch
assesses the overall crop condition is average.

Figure 3.7. Bangladesh crop condition, July-October 2015
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'BRA] Brazil

Crop condition was, in general, above average in Brazil during the reporting period. Winter wheat has
reached maturity and harvesting will be concluded by the end of the year. The sowing of soybean started
at the end of October. In most of central-south Brazil, rice and maize are also at planting stage. In
southern Brazil winter wheat benefited from favorable agroclimatic conditions from heading to maturity
stage. Rainfall was 325 mm from July to October (24% above average), providing sufficient rainfall for
wheat grain-filling and good soil moisture for soybean and maize. Warms temperature and average
radiation was also beneficial for winter wheat. However, the continuous rainfall was unfavorable for the
harvesting and drying of wheat after maturity especially in Mato Grosso do Sul, Parana, and Sao Paulo
where rainfall was double the average. Heavy rainfall also hampered the sowing of maize and soybean.
According to Safras and Mercado, soybean planting progress reached 56% by November 13 against the
historical average of 68%.

Spatial patterns and NDVI departure profiles compared to the five-year average indicate the above
average conditions in southern Brazil except for north-western Rio Grande do Sul. Comparing the peak
NDVI to the recent five years, the crop condition in central Parana and eastern Rio Grande do Sul
exceeded five year's maximum. Cropped arable land fraction at national scale is estimated at 92%, 10
percentage point above average. Cropping intensity for 2015 is 183% (or 4% above the previous five years
average). Winter wheat production is revised at 6.9 million tons using the most updated data, about 3%
above previous forecast. Table B.3 in Annex B presents the estimated production outputs for 2015.

Figure 3.8. Brazil crop condition, July-October 2015
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ARG AUS BGD BRA CAN DEU EGY ETH FRA GBR IDN IND IRN KAZ KHM MEX MMR NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF

CAN] Canada

According to CropWatch indicators the condition of crops was below average during this monitoring
period. The drought in Canada, especially in Alberta and Manitoba during the previous quarter did not
improve much, with the current period recording a negative rainfall departure (6% below average) with
temperature slightly higher than normal (+0.4°C), and a 1% increase in radiation.

For the major crop agricultural provinces in Canada, water deficit continued in Alberta with a negative
rainfall departure (-9%) that resulted in a -8% drop in biomass production potential. In Manitoba, rainfall
was above average (+14%) but still insufficient to compensate the water deficit of the last monitoring
period. In other major provinces of Canada, rainfall was average with a 1% positive departure. The three
provinces that produce 80% of Canada's output suffered poor weather and as a result lower crop
production is forecast. The unfavorable conditions are confirmed by the NDVI development profile that
remained below average after June as well as the NDVI clusters and profile which show that crop
condition gradually worsened after mid-July. Due to continuous water deficit, the fraction of cropped
arable land decreased by 4% compared to last 5 years average. Overall, CropWatch forecasts below
average output in Canada this season.

Figure 3.9. Canada crop condition, July-October 2015
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ARG AUS BGD BRA CAN DEU EGY ETH FRA GBR IDN IND IRN KAZ KHM MEX MMR NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF

DEU] Germany

The crops in Germany showed below average condition during the reporting period from July to October.
The country's spatial NDVI patterns indicate a situation that on the whole is less favourable than the five-
year average, except for limited patches in the central-east and northern Germany (Saxony, Lower
Saxony, Sachsen-Anhalt and Mecklenburg-Vorpommern).

This spatial pattern is also reflected by the maximum VCI in Lower Saxony and Sachsen-Anhalt, with a
VClIx over 0.8. According to the crop condition map based on NDVI, Germany suffered dry conditions
compared with the five-year average throughout the reporting period.

The CropWatch RAIN indicator decreased by 17%, with TEMP around average (-0.1°C). Although RADPAR
increased by 12% compared with the previous average, BIOMSS decreased by 15%. Due to normal
temperatures but less rainfall, the agronomic indicators show poor condition for most summer crop areas
of Germany except the north-east.

Figure 3.10. Germany crop condition, July-October 2015
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EGY] Egypt

During August and through to early October, poor crop condition occurred in Egypt, particularly towards
the end of September according to the crop condition development graph.

The CropWatch Agroclimatic Indicators showed that rainfall (+159%) was far above average but
temperature (+0.2°C) and RADPAR were near average. The cropped arable land fraction (CALF) and the
cropping intensity were stable during the reporting period. Considering the above analyses, we infer that
lower-than-average summer crop condition may be related to non-climatic factors, such as disease and
insect attacks. According to NDVI profiles and spatial NDVI patterns, 67% of croplands were continuously
below the average level in the Nile valley, north-western Egypt and the central and southern Delta. Crop
yields in Egypt are just fair and below the recent five-year average.

Figure 3.11. Egypt crop condition, July-October 2015
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ARG AUS BGD BRA CAN DEU EGY ETH FRA GBR IDN IND IRN KAZ KHM MEX MMR NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF

ETH] Ethiopia

As already mentioned in the previous CropWatch bulletin, conditions were largely unfavorable during the
Belg season before August when the early crops are harvested. The current reporting period mostly
covers the early main season Meher crops that will be harvested until December. Overall, NDVI was well
below the recent 5-year average until June, above average until August but then it dropped below
average again until October. At the national level, July to August rainfall was 20% below average. A
positive sunshine anomaly (+6%) combined with above average temperature (+0.9°C) has resulted in
increased crop water requirements, which has further exacerbated crop water requirements and stress.
This resulted in an estimated drop in biomass production potential of 17%. In spite of a fair VCIx value of
0.86, the agronomic indicators include a decrease of 4% for both cropped arable land and cropping
intensity, two negative signs.

NDVI clusters and the maximum VCI map provide additional detail about regional spatial differences.
Altogether, conditions are favourable in about 35% of agricultural areas and average in 39% of the
croplands. Crop condition has been deteriorating constantly since July in the remaining areas (22% of
cropped areas) corresponding essentially to (1) most of Tigray, where the growing season is normally
short and ending in September; (2) scattered areas in East Amhara especially in the eastern parts of
North Wollo and East Gojam and (3) north-east SNPP and adjacent areas in Oromia (east Shewa) as well
as other areas in Oromia such as the east of Arsi and the northern parts of East and West Hararghe. The
region described in (2), Amhara, includes some of the major wheat and teff producing areas whose first
season starts in February (the Belg season, which mostly failed this year) and a main season from June to
October. In the east of the region described in (3), Hararghe, the season is long but reliable rainfall occurs
only in July to August. While large areas of the country were able to grow fair crops, about 25% suffered
from dry conditions, resulting in below average output expectations and poor rangeland conditions.

Figure 3.12. Ethiopia crop condition, July-October 2015
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FRA] France

Crops in France showed generally unfavorable conditions during the reporting period from July to
October. At this point in time, summer crops have already been harvested. As shown by the NDVI
profiles, national NDVI values were well below average and even 30% lower than average in July and
August, after which they were close to the 5-year average from September to October.

According to the spatial NDVI patterns, about 70% of the country suffered from poor crop and vegetation
conditions in comparison to the recent five-year average. The same patterns are reflected in the
maximum VCIl map, with a VCIx below 0.5 in some areas. The CropWatch RADPAR indicator exceeded
average by 1%, however, TEMP and rainfall decreased by 1.2°C and 18%, respectively, compared with
average, resulting in a BIOMSS drop of 16% below the recent five-year average.

Generally, due to the deficit of rain, the agronomic indicators mentioned above indicate unfavorable
condition for most summer crop areas of France, with average or below average yields.

Figure 3.13. France crop condition, July-October 2015

-5 your sagimm “==5 year sverage 2014 A 2015

s

o4

03

N 2 N o 05 W ¢ 8 » »w n 2
Jam Feb Mar Apr May Jun Jul Age S Oct Nov Dwe

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

L L

800 <

Q044

D08 <

<q T T T T

(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles




54| CROPWATCH BULLETIN NOVEMBER 2015

ARG AUS BGD BRA CAN DEU EGY ETH FRA GBR IDN IND IRN KAZ KHM MEX MMR NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF

(GBR] United Kingdom

Crops in the United Kingdom showed average conditions during this reporting period. Currently, summer
crops have been harvested, and winter crops (wheat and barley) are at the planting stage. Compared to
averages, the CropWatch agroclimatic indicators show that rainfall over the reporting period was below
average (RAIN, -5%), with slightly below average radiation (RADPAR, -3%) and temperature (TEMP, -
1.7°C). With water stress and low temperatures, BIOMSS decreased by 7% compared to the five-year
average at the national scale. As a result of adequate rainfall from late July to late august, the national
NDVI values were average and above the five-year average from late July to early September according to
the crop condition development graph. For early July and late September, due to reduced rainfall and
colder weather, the national NDVI values dropped to below average. Spatial NDVI patterns compared to
the five-year average show low values from late September (1) along the eastern and southern
coast, including south of Dorset and Hampshire, east of Lincolnshire, Yorkshire and Grampian, southeast
of Tayside and Lothian and low values from July in (2) Worcestershire, Warwickshire, Staffordshire,
Northamptonshire, Leicestershire and Gloucestershire. Corresponding NDVI departure cluster profiles
and appropriate rainfall from late July to October indicate above average NDVI values over the country
for over 76% of arable land (Oxford, Cambridge, York, Birmingham, Edinburgh). The spatial pattern is also
reflected by the maximum VCI in the different areas, with a VCIx of 0.8 for the country overall.

Figure 3.14. United Kingdom crop condition, July-October 2015
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IDN] Indonesia

Indonesia suffered from unfavorable crop conditions from August to October, while the dry season maize
and rice were entering reproductive or early ripening stage. Compared with the recent average,
precipitation was very significantly below average (-67%) as a result of the on-going El Nifio.
Corresponding with the sharp drop in rainfall, PAR displays an increase of 11%. As a result of the lack of
rain, the rain-fed biomass accumulation potential dropped (-59%). Dry weather delayed the planting of
the main seasonal crops in 2016. This information is consistent with the NDVI profile, which shows that
the average NDVI was below the five-year average during this monitoring period. Contrasting NDVI
clusters are observed with mostly below average conditions in central Sumatra (including Riau and Jambi)
in September and October. In conclusion, rice and maize production of Indonesia are well below average
in 2015.

Figure 3.15. Indonesia crop condition, July-October 2015
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IND] India

The current monitoring period corresponds to the rain-fed Kharif season: crop condition was poor for
India. The cropped arable land fraction (CALF) and biomass accumulation potential (BIOMSS) dropped
below average by 5% and 19% respectively. Over the country a slight RAIN deficit of 2% was recorded.
The close to average national rainfall hides the large disparity of sub-national values: Andhra Pradesh (-
20%), Gujarat (-78%), Goa (-67), Kerala (-40%), Karnataka (-36%), Maharashtra (-38%), Madhya Pradesh (-
10%), Puducherry (-40%), Rajasthan (-27%) and Tamil Nadu (-21%). The states that recorded above
average RAIN include Assam (+23%), Bihar (+40%), Chhattisgarh (+16%), Himachal Pradesh (+55%),
Haryana (+11%), Jharkhand (+21%), West Bengal (+59%), Tripura (+112%), Punjab (+20%), Mizoram (+54),
Meghalaya (+35%) and Sikkim (+27%). The temperature (TEMP) was unchanged compared with average
while photosynthetically active radiation (RADPAR) increased by 5%. Below average rainfall in the key
growing stages of Kharif crop triggered the poor crop condition for the country. The national NDVI profile
indicates that crop development was below the average of the previous five years during September and
October. In Rajasthan, Haryana and Uttar Pradesh the NDVI started decreasing from early September and
reached the minimum value in early October; however it gained again later this month. The NDVI value
remained below average throughout the monitoring period in the states of Bihar, Karnataka, Gujarat and
west Bengal as evidenced by NDVI clusters and profiles. The maximum VCI indicates that the least
favorable crop condition occurred in Gujarat and Rajasthan. Overall, according to Crop Watch indicators,
the crop condition was below average and reduced output for Kharif crops is expected.

Figure 3.16. India crop condition, July-October 2015
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IRN] Iran

The crop condition in Iran was below average in July, and recovered to average during this monitoring
period starting from August. The summer crops (potatoes and rice) were harvested in September, while
winter wheat and barley were sown. Accumulated rainfall (+73%) was very abundant and temperature
was close to average throughout the monitoring period, while the accumulated RADPAR was less (-2%).
CropWatch agroclimatic indices for the current season show rather favorable conditions for crop growth,
which is confirmed by the increase of the BIOMSS by 66%.

Crop condition in most of the north-western region was close to the five-year average during the whole
monitoring period. The major rice producing areas (Mazandaran and Gilan provinces in the central north
region) experienced favorable conditions. Crop condition was below the recent five-year average in the
Khuzestan and Fars provinces of the south-western region. Overall, the outcome of summer crops was
fair, and rice output is expected to be above average.

Figure 3.17. Iran crop condition, July-October 2015
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[KAZ] Kazakhstan

For this monitoring period, crop condition was generally unfavorable during the growing and harvesting
stage of spring barley and wheat. Among the CropWatch agroclimatic indicators, RAIN was above average
(47%), TEMP below (-0.9%) and RADPAR was average. The combination of the factors resulted in an
increase of the biomass production potential above over the average of the recent five years. The
maximum VCI indicates that crop condition was below average (pixel value below 0.5) in the north-west
and in the south of the country.

Spatial NDVI patterns and profiles show that crop condition in 21% of the agricultural areas was below
average in August and September, and then again at the end of October, mainly in the north (especially in
Severo-kazachstanskaya, Akmolinskaya, Kustanayskaya and Karagandinskya). 21% of the agricultural
areas were below average in late of October in parts of Severokazachstanskaya, Kustanayskaya,
Akmolinskaya, Pavlodarskaya, Aktyubinskya, Karagandinskya and Voskochno-Kazachstanskaya. The poor
crop condition in these areas resulted from uneven rainfall distribution in time and space. In 19.6% of the
agricultural areas, including some of the major agricultural areas, crop condition was persistently above
average thanks to satisfactory rainfall in the east of Severo-kazachstanskaya, north Pavlodarskaya as well
as in scattered eastern areas bordering China. According to the crop condition development graph,
overall crop condition was below both last year's and the five-year average from August. However,
thanks to a spectacular increase in cropped arable land (+36%) the output of summer crops is bound to
increase.

Figure 3.18. Kazakhstan crop condition, July-October 2015
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KHM] Cambodia

Crops in Cambodia displayed around average conditions over the reporting period, which coincides with
the planting of the main paddy crop. Overall, rainfall over the period has been average (0% departure)
over much of the country. Climatic indicators and biomass monitoring by CropWatch indicate that the
country enjoyed favorable PAR with values about 3% higher than the five-year average, as well as a 2%
increase of biomass accumulation. Crop condition, which was below average during mid-July, soon
recovered in the following two months. The maximum VCI was between 0.5 and 1, showing average crop
conditions. NDVI profiles show that crop condition was slightly above average in 12.6% of the cropped
areas, and average in 55.3% of croplands. Overall crop prospects for the country are optimistic.

Figure 3.19. Cambodia crop condition, July-October 2015
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IMEX] Mexico

During August through to early October, maize and sorghum were being harvested while planting of
wheat was on-going in Mexico. Overall, crop condition was close to the recent 5-year average.

The CropWatch Agroclimatic Indices show that rainfall (-14%) was below average while temperature
(+0.1°C) and RADPAR (+3%) were slightly above. Compared to the average level for the same time of the
recent five years, the cropped arable land fraction (CALF) and the cropping intensity in 2015 increased by
4% and 7%, respectively. The NDVI profiles and spatial NDVI patterns indicate that crop condition for
about 65% of arable land was below average after early September, mainly in northern and central
Mexico. On the other hand, 34.6% of crops were continuously above the average level, in south-eastern
and western regions. CropWatch estimates that crop production will be close to the five-year average.

Figure 3.20. Mexico crop condition, July-October 2015
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MMR] Myanmar

Even though the rainfall (RAIN, -8%), temperature (TEMP, -0.3°C) and photosynthetically active radiation
(RADPAR, -1%) were below average, the crop condition in Myanmar throughout this monitoring period
remained average. The fraction of cropped arable land (CALF) decreased by 1% while biomass accumulation
potential (BIOMSS) decreased by 4% compared to the previous five-year average.

The national NDVI profile was above average and even close to previous five-year maximum in September and
October. Following the severe floods in July, the assessed crop condition is average, and the national NDVI
profiles were generally average. National NDVI profiles dropped sharply in the coastal area of Yangon and Mon
in the middle of August but recovered in early September. The NDVI profile in the low-lying area of Bago and
Ayeyarwaddy decreased in mid September and then sharply increased from early October onwards. The
maximum VCI ranged from 0.5 to 1 over the country indicating good crop condition. Overall, CropWatch
assesses the crop condition and production outlook as average.

Figure 3.21. Myanmar crop condition, July-October 2015
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INGA] Nigeria

The CropWatch rainfall indicator for Nigeria from July to October exceeded the recent average by 21%,
accompanied by a drop in RADPAR of 3%, resulting in an estimated biomass potential increase of 7%
compared with the last five years. From July to August, however, national NDVI was below the recent 5-
year reference values, reaching values closer to average at the time of the cereal harvest in the northern,
Sahelian regions, also the time of the harvest of the first maize crop in central and southern regions. CALF
decreased 5% while the cropping intensity remained stable at a favourable average VClx of 0.82

NDVI clusters show above average and average conditions in the central Guinean maize belt and the
northern Sahelian regions where sorghum and millets replace maize due to the drier climate. The two
mentioned areas approximately coincide with the northern half of the country: in 34% of the country
crops were average or above average, 48% was slightly below average in July and August at the time of
harvest. In the south, conditions were approximately average at the time of the harvest of the first crops
but generally less favourable at the time of planting of the second crop that will be harvested in
December and January 2016.

Agroclimatic indices, NDVI and VCIx describe a situation of mixed cereal crop condition, mostly
favourable in the north and mixed in the south where, however, cassava and yams are the main staples.

Figure 3.22. Nigeria crop condition, July-October 2015
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'PAK] Pakistan

This monitoring period from July to October covers the growing and harvesting stages of summer crops
(sugarcane, cotton, rice and maize), as well as the sowing of barley and winter wheat. Compared with
average conditions, agroclimatic indicators show an increase of rainfall (+10%), a drop in temperature
(-1°C) and radiation (-1%), resulting in a biomass production potential is below the five-year average (-
8%). The fraction of cropped arable land (CALF) and cropping intensity decreased (-3% and -5%
respectively).

The average NDVI development profiles indicate that crop condition was better than during the five-year
average in the beginning of July but from the beginning of August a decline started that continued until
October. The lowest maximum VCl values (<0.5) occur in the north of Balochistan, the south of Khyber
Pakhtunkhwa and south of Sindh. According to the spatial NDVI patterns and profiles, 41.3% of the
cropped area displayed above average conditions throughout the monitoring period from July to October
(north Punjab and central Khyber Pakhtunkhwa). 43.6% of cropped areas show average conditions
throughout. The remaining 15.1%, mostly in the Sindh area, show poor conditions. Altogether, crop
condition is estimated to be fair.

Figure 3.23. Pakistan crop condition, July-October 2015
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'PHL] The Philippines

The crops in the Philippines generally showed average conditions between August and October (VCIx is
0.89) although the biomass decreased by 11% compared to the most recent five years. Harvesting of the
main season paddy crop is currently underway. Soil moisture is plenty, and conducive to the sowing of
the secondary season crop. As illustrated by above average indices for rainfall (+2%) and PAR (+4%), the
secondary season maize and rice planted from October enjoyed good initial conditions. In mid-October,
Typhoon Koppu affected the Philippines and caused torrential rainfall mainly in Aurora province, flooding
some arable land. However, the impact on crop growth was limited according to the NDVI profiles: crop
condition reached the recent five-year maximum level in October. According to NDVI clusters, crop
condition decreased from north to south in August, with favorable conditions in Luzon and poor
conditions in Mindanao. From September, however, the difference between north and south narrowed
and NDVI values were average throughout the country. Average production can be expected for this year.

Figure 3.24. Philippines crop condition, July-October 2015
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POL] Poland

In Poland the winter wheat and maize harvests start from July, and winter wheat is sown from the second
half of September. The cropped arable land fraction (CALF) during this monitoring period is same as the
average from the last five years. From July to October, the rainfall departure was -39% and the
temperature increased 0.3°C above average. RADPAR was above the recent average (+7%) and the
potential biomass dropped significantly due to insufficient rainfall.

As shown in the NDVI crop condition development graph, the NDVI in Poland markedly decreased
compared with the last five-year average during this monitoring period. Poland suffered drought due to
the exceptionally hot weather and record low rainfall. In the center, south and east of Poland, including
Dolnoslaskie, Opolskie, Lodzki, Slaskie, Mazowieckie, Swietokrzyskie, Malopolske, Lubeiskie and
Podkarpackie, the NDVI dropped sharply from August. The grain filling of winter wheat and the flowering
of maize were seriously affected by the water stress. The sowing and germination of winter wheat
suffered as a result of this too. The VCIx in Poland during this monitoring period is 0.78, and the final
assessment and outlook for Poland are poor.

Figure 3.25. Poland crop condition, July-October 2015
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'ROU] Romania

The monitoring period covers the harvest of winter wheat from July, and the subsequent sowing of the
2015-16 crop. The maize harvest begins from September. During this monitoring period, cropped arable
land dropped 2% compared with the last five-year average. Overall, the temperature increased over
average (+0.8°C) while rainfall dropped 27%. Due to the dry weather, the potential biomass accumulation
decreased 9% compared with the average of the last five years.

During this monitoring period, as shown in the NDVI development graph, the condition of crops was
below the last five years' average from July and close to the average from the end of September. In the
west, south and northeast of Romania including Timis, Hunedoara, Mehedinti, Botosani and Neamt, NDVI
values seriously departed from average, which will negatively affect the winter wheat and maize yield
there. In the center and south-east of Romania, including Alba, Cluj, Giurgui, and Calarasi, crop penology
was advanced due to warm weather. The VCIx in Romania during this monitoring period was 0.72 due to
the dry and hot weather; the final assessment for Romania's output is below expectations.

Figure 3.26. Romania crop condition, July-October 2015
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'RUS] Russia

Russia experienced average climate conditions between July and October. The spring wheat and maize
harvest begins from August and the winter wheat planting starts in August. Cropped arable land
increased 1% compared to the last five-year average. Russia experienced slightly dry and cold conditions
during the reporting period. Precipitation below the recent average (-5%) and the temperature was
significantly lower than average (-0.8°C) The BIOMSS index rose 1% over the last five-year average.

As shown in the NDVI development graph, crop condition was close to last year's and slightly below the
last five-years average. In the Caucasus and south of Siberian Federal District including Krasnodarskiy
Kray, Stavropolskiy Oblast, Bashkortostan Republic, Chelyabinskaya and Kurganskaya Oblasts, due to the
cold weather (temperature departure below -1°C), the NDVI sharply decreased before October compared
with the last five years. In middle of Central Federal District and Volga Federal District, including the
Oblasts of Rostov and Voronezh, the NDVI was higher than the last five-years average from July and
returned to normal after August. The VCIx in Russia during this monitoring period was 0.82 and the final
assessment for Russian crops is average.

Figure 3.27. Russia crop condition, July-October 2015
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'THA] Thailand

Rice is Thailand’s main crop; the harvest of the first crop started in September and will go into December.
The second rice matures from April to June. In addition, the first crop of maize normally starts in May and
matures in August and September. The second maize is a short-cycled crop grown in the same regions
(September to December). According to agroclimatic and agronomic indicators, RAIN and BIOMSS
decreased by 10% and 9%, respectively. RADPAR was slightly above the average value. There was little
change in temperature and CALF.

As shown in figure (a), the national NDVI curve was below the five-year average from January to July,
reaching its minimum in July (about 0.45), then increasing and reaching the average in August. Below-
average rain in May is the major reason for the NDVI fluctuation, which delayed sowing of the main
season rice. However, favorable rains in early July stimulated growth, which may offset the effect of late
planting: there was an obvious improvement of crop condition after July. High VCls are widely seen by
central Thailand’s rivers; they indicate favourable crop condition with maximum values occurring over the
Chao Phraya river system (VCIx>1). Altogether, the production prospects of rice and maize are favorable.

Figure 3.28. Thailand crop condition, July-October 2015
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(a) Crop condition development graph based on NDVI

(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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[TUR] Turkey

The crop condition from July to October 2015 was generally close to average in Turkey. Summer crops’
harvest was completed during the monitoring period, and winter wheat and barley were sown from
September onwards. Accumulated rainfall (+13%) and temperature (+1.2°C) were above average, while the
accumulated RADPAR was close to average. The agro-climatic conditions resulted in a BIOMSS increase of 4%
above the average of the previous five years. The maximum VCI (0.83) was above average, and CALF
significantly increased by 8% compared to the recent five-year average. The indicators imply production
levels for summer crops comparable with the recent five-year average.

Crop condition in most of the Aegean, Mediterranean and the south-eastern Anatolia regions was above the
recent five-year average, but crop condition was below average in the most of northern and southern
Anatolia. Poor growing conditions concentrated in the Ardahan and Kars provinces in Eastern Anatolia and
most of Marmara regions during the whole monitoring period. Overall, the outcome for the summer crops is
expected to be favorable.

Figure 3.29. Turkey crop condition, July-October 2015
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(a) Crop condition development graph based on NDVI (b) Maximum VCI
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(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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\UKR] Ukraine

Ukraine’s crop condition was unfavourable during this monitoring period. The winter wheat’s harvest was
completed before August and seeding began in September, while the maize harvest started in August.
Weather conditions were characterized by poor rainfall from July to October (down 49% compared with
average), while PAR was above average (+7%). The resulting potential biomass drop is 38%. According to
the spatial NDVI patterns compared to the recent five years, most pixels' VCIx value in Chernihivs'ka,
Sums'ka, Poltavs'ka and Cherkas'ka in central Ukraine is larger than 1, which indicates rather good crop
condition in this area.

Western Ukraine, however, underwent unfavorable conditions from July to September, including
Vinnyts'ka, Khmel'nyts'ka, Ternopil's'ka and Zhytomyrs'ka, then recovered to average in October. As
shown in the crop condition development graph, the July-October NDVI was lower than the recent five
years due to the continuous drought. As most of the winter wheat has been harvested before August, the
yield of wheat wouldn’t be affected. The maize yield of 2015 is expected to drop in Ukraine.

Figure 3.30. Ukraine crop condition, July-October 2015
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(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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USA] United States

In general, CropWatch indicators show that crop condition was below last year's during the reporting
period, which covers heading, filling and the harvest of summer crops. Overall, weather conditions were
favorable with rainfalls 22% above average, a slight temperature anomaly (-0.1°C) and a 1% drop in
radiation compared to the average.

Maize and soybean are the major crops in the United States during the reporting period. Except for
Indiana (-18 %) and Ohio (-15%), other major maize producing states received average or above average
rainfall, including Illinois (+5%), lowa (+43%), Kansas (+42%), Minnesota (+43%), Missouri (+77%),
Nebraska (+88%) and Wisconsin (+18%). Since most maize is rain-fed in the United States, the potential
biomass accumulation responds directly to rainfall, increasing by 34%, 11%, 43%, 34% and 51% over the
average of the previous five years, respectively, in lowa, lllinois, Missouri, Minnesota and Nebraska. In
spite of favourable weather conditions, NDVI showed a negative departure in spring wheat production
states, especially in North Dakota and Montana, which may have been caused by early drought. NDVI was
below average in the main rice production in areas in the south-eastern United States, probably resulting
in lower rice production this year.

Indicators are difficult to reconcile in the US this year: although biomass potential shows a 20% positive
departure from the average of the last five years, CALF increased 1% and VCIx was 0.84, the NDVI
development profiles show crop conditions below those last year. Low to average crop production can be
expected in the United States this year.

Figure 3.31. United States crop condition, July-October 2015
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(a) Crop condition development graph based on NDVI (b) Maximum VCI

(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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U/ZB] Uzbekistan

This monitoring period covers the harvesting and sowing stages of winter wheat, as well as the growing
and harvesting stages of maize. Winter wheat, which is the most important crop in Uzbekistan, was
harvested in June and the next season crop is currently being planted.

Crop condition was generally favorable. Among the CropWatch agroclimatic indicators, RAIN was well
above average (156%), and TEMP and RADPAR below average by 0.5% and 1%, respectively. The
combination of the factors resulted in high BIOMSS (+105%) compared to the five-year average. From
July to late September, judging by the spatial NDVI patterns and profiles, the whole country experienced
good conditions. Crop condition in the whole country was at least average throughout the entire
monitoring period. CropWatch estimates that the wheat production increased 7% compared with the
previous season, mainly due to an increase in CALF that reached 9%.

Figure 3.32. Uzbekistan crop condition, July-October 2015
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(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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VNM] Vietham

The harvesting period of summer and autumn rice has been completed, while the 10th month rice was
still growing at mid-October. The crop condition from July to October was slightly lower than the recent
five-years average. For the period under consideration, most CropWatch agroclimatic and agronomic
indicators show average conditions or a slight drop below the average: RADPAR (0%), TEMP (+0.1°C),
BIOMSS (-3%), and RAIN -10%).

Spatial NDVI profiles show that the crop condition was mostly above average in the Red River delta
(including Lang Son and Cao Bang). Other areas recorded about average NDVI, especially in the middle
mountain area and the south. NDVI profiles show that crop condition was above average in 21.7% of the
major rice plantation area, mainly the Mekong River delta from September to October, with VCIx ranging
between 0.8 and 1. Based on CropWatch indicators, the crop situation in Vietnam is considered to be
satisfactory and close to average.

Figure 3.33. Vietnam crop condition, July-October 2015
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(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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[/AF] South Africa

In South Africa, the major summer crops, including maize, millet, sorghum and soybean, and winter
cereals (such as barley and wheat) are harvested roughly during the period from May to June and the
period from October to November, respectively. Therefore, maize, millet, sorghum, and soybean have
already been harvested at the end of this reporting period, while barley and wheat are in their growing
stage. Compared with the averages, rainfall, biomass accumulation and CALF have decreased
significantly: 15% for rainfall, 7% for the biomass accumulation and 16% for CALF. Temperature was
1.1°C higher than average, and RADPAR remained close to the reference value. The NDVI values were
lower than the five-year average in the first half of the year, after which it was close to the average; it
exceeded the average value during this monitoring period, which can be explained by growing barley and
wheat crops. Low VCls mostly occurred in the Northern areas but the minimum VCI occurred in the Free
State and North West province. In contrast, the southern coastal areas showed relative high VCls values
(0.8-1.0) in the main winter crop zones. According to figures (c) and (d), low NDVI occurred in South
Africa, it shows production of winter cereals in the southern Mediterranean region (the major wheat
zone), is expected to poor to fair. However, the main sugarcane zones in the Eastern Cape and the
KwaZulu-Natal presented relative high NDVI values as well as the major citrus growing areas along the
coast from the KwaZulu-Natal to the Eastern Cape and the Southern West Cape. Overall crop prospects
are optimistic.

Figure 3.34. South Africa crop condition, July-October 2015
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(c) Spatial NDVI patterns compared to 5YA (d) NDVI profiles
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Chapter 4. China

Chapter 4 presents a detailed analysis for China, focusing on the seven most productive agro-ecological
regions of the east and south. After a brief overview of the agroclimatic and agronomic conditions over
the monitoring period (section 4.1), a new bulletin section (4.2) describes the situation with pests and
diseases that are affecting agricultural crops in China. Section 4.3 then presents an outlook for 2015
production of maize, rice, wheat, and soybean, while section 4.4 presents analyses by region. Additional
information on the agroclimatic indicators for agriculturally important Chinese provinces are listed in
table A.11 in Annex A.

4.1 Overview

Average conditions prevailed during the monitoring period (rainfall, +1%; temperature -0.7°C and
RADPAR, -3%), resulting in average potential biomass (BIOMSS). TEMP was low in all seven regions in
China; the largest decrease (-1.3°C) in the Lower Yangtze region was associated with abundant rainfall
while in other regions, temperature was just slightly lower than average. RAIN was significantly lower
than expected in in Huanghuaihai (-30%), the Northeast region (-24%) and the southern islands (Hainan, -
41%; Taiwan, -25%) while extremely high precipitation was recoded over Xinjiang (+173%). Almost all of
the major agricultural areas of China suffered from low temperatures during mid-August, September and
late-October.

Table 4.1. CropWatch agroclimatic and agronomic indicators for China, July-October 2015, departure from
5YA and 14YA

Region Agroclimatic indicators Agronomic indicators
Departure from 14YA (2001-14) Departure from 5YA (2010-14) Current
RAIN (%) TEMP (°C) RADPAR (%) BIOMSS (%) CALF (%) Cropping Maximum VCl

intensity (%)
Huanghuaihai -30 -0.4 5 -23 -1 0 0.85
Inner Mongolia 5 -0.3 1 -5 0 -2 0.80
Loess region 0 -0.3 7 -5 5 2 0.80
Lower Yangtze 17 -1.3 -8 11 0 -2 0.89
Northeast China -24 -0.1 1 -22 -1 0 0.83
Southern China 26 -0.4 2 6 0 -3 0.88
Southwest China -3 -0.7 -7 3 0 1 0.90

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute departure in
degrees Celsius is given. Zero means no change from the average value; relative departures are calculated as (C-R)/R*100, with C=current
value and R=reference value, which is the five (5YA) or fourteen-year average (14YA) for the same period (July-October).

Figures 4.1-4.6 illustrate the distribution and profiles of rainfall (RAIN) and temperature (TEMP) indicators,
as well as the fraction of cropped arable land (CALF), maximum vegetation condition index (VClx),
cropping intensity, and minimum vegetation health index (VHIn). Indicator values are also provided in
table 4.1.
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Figure 4.1. China spatial distribution of rainfall profiles

Figure 4.3. China cropped and uncropped arable Figure 4.4. China maximum Vegetation Condition
land, by pixel Index (VCIx), by pixel
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Figure 4.5. China minimum Vegetation Condition Figure 4.6. China cropping intensity
Index (VCIx), by pixel
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High VCIx values occurred mostly in southern China and in the north-east region. Low VCIx values occur
mainly in central and northern China, particularly in the centre of Ningxia and the north of Shaanxi
provinces. Crop condition in the north-east was above average (VCIx at 0.87), though agroclimatic
conditions are average. At the regional and provincial scales, BIOMSS was above average in the Lower
Yangtze (+11%) and low in the north-east (-22%), Huanghuaihai (-23%) and especially Hainan (-28%).

During the monitoring period the cropped arable land fraction (CALF) remained stable in comparison with
last year; for four of the seven monitored regions, CALF was about equal to the five-year average; slightly
negative values are only recorded for the north-east and Huanghuaihai regions (-1%); in the Loess region,
the CALF increased by 5%, indicating that more arable land was cultivated. Cropping intensity increased
by 2% and 1% in the Loess and south-western regions, respectively, but was average in the north-east
and Huanghuaihai regions; it decreased in the other three regions. Uncropped land was mainly located in
the northwest of China.

Minimum VHI indicates that almost all provinces in central and eastern China suffered from water stress,
including the south-east of Sichuan, central Jiangsu, central Liaoning, and the west of Hebei (figure 4.6).

4.2 Impact of pests and diseases

The impact of pests and diseases was relatively moderate during September 2015 in the main rice regions
of China. For Southern China and the middle and lower reaches of the Yangtze River, most of late rice is
at milking or milk ripeness stages; therefore, migratory pests and epidemic diseases still constitute a
threat to rice yield.

The distribution of the rice plant hopper during September 2015 is shown in figure 4.7 and table 4.2. The
total area affected with plant hopper has reached 6 million ha, with the pest mostly occurring in
Huanghuaihai, Southern China, middle and lower reaches of the Yangtze River. The most severely
affected areas include central Hubei, southern and central Hunan, southern and central Jiangxi, and
eastern Henan.
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Figure 4.7. Distribution of the rice planthopper
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Table 4.2. Areas in China affected by rice planthopper, September 2015

Region Area (thousand hectares)
Absence Slight Moderate Severe Total Occurrence

ratio
Huanghuaihai 593.3 689.3 330.7 4.7 1618.0 63.3%
Inner Mongolia 2733 19.3 1.4 0 294.0 7.0%
Loess Region 131.3 10 2.0 0 143.3 8.4%
Lower Yangtze 5409.3 3395.3 636.0 28.7 9469.3 42.9%
Northeast China 4184.0 67.3 4.0 0 4255.3 1.7%
Southern China 1849.3 385.4 14.0 6 2254.7 18.0%
Southwest China 4537.3 219.4 57.3 10.7 4824.7 6.0%

Rice sheath blight (figure 4.8 and table 4.3) damaged around 8.6 million ha in the whole country, with the
disease mostly found in Huanghuaihai, Southern China, and the middle and lower reaches of the Yangtze
River. Damage was most severe in eastern and central Hubei, southern and central Hunan, southern and
central Jiangxi, eastern and central Guangxi, northern and central Guangdong and eastern Henan.

Figure 4.8. Distribution of rice sheath blight in China, September 2015




Table 4.3. Areas in China affected by rice sheath blight, September 2015

Region Area (thousand hectares)

Absence Slight Moderate Severe Total

Huanghuaihai 358.0 490.7 733.3 36.0 1618.0
Inner Mongolia 238.7 48.6 6.7 0.0 294.0
Loess Region 128.7 6.0 7.3 1.3 143.3
Lower Yangtze 3439.3 3588.0 2102.7 339.3 9469.3
Northeast China 4102.7 126.0 26.6 0.0 4255.3
Southern China 1606.7 459.3 94.0 94.7 2254.7
Southwest China 4277.4 373.3 144.0 30.0 4824.7
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Occurrence
ratio

77.9%
18.8%
10.2%
63.7%
3.6%
28.7%
11.3%

Rice leaffolder (figure 4.9 and table 4.4) damaged around 5 million ha in the country, mostly in
Huanghuaihai, as well as middle and lower reaches of the Yangtze River. Damage was most severe in

central Hunan, most of Jiangxi and central Guangxi.

Figure 4.9. Distribution of rice leaffolder in China, September 2015

Table 4.4. Areas in China affected by rice leaffolder, September 2015

Region Area (thousand hectares)

Absence Slight Moderate Severe Total

Huanghuaihai 1125.3 2354 241.3 16 1618
Inner Mongolia 245.3 34.7 14 0 294

Loess Region 137.3 2.7 2 13 143.3
Lower Yangtze 5870 1970 973.3 656 9469.3
Northeast China 4129.3 81.3 44.7 0 4255.3
Southern China 1794 242 98 120.7 2254.7

Southwest China 4450.7 260 89.3 24.7 4824.7

Occurrence
ratio

30.4%
16.6%
4.2%
38.0%
3.0%
20.4%
7.8%
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4.3 Crop production

By the end of October, the harvest of maize, rice, wheat and soybean was over. Table 4.5 lists their
revised 2015 production estimates. Table 4.6 provides additional detail about production for different
rice cropping seasons.

Table 4.5. China, 2015 maize, rice, wheat and soybean production and percentage difference with 2014, by
province

Maize Rice Wheat Soybean

2015 A(%) 2015 A(%) 2015 A(%) 2015 A(%)
Anhui 3598 -1 17369 1 11245 -1 1109 1
Chongging 2162 3 4887 2 1118 0
Fujian 2881 2
Gansu 4815 5 1607 -1
Guangdong 11037 0
Guangxi 11268 3
Guizhou 4952 -1 5219 1
Hebei 17251 6 10730 1 180 5
Heilongjiang 25920 -1 20304 0 4581 0
Henan 16775 5 3940 1 25992 1 774 5
Hubei 16001 1 4328 -3
Hunan 25353 0
Inner Mongolia 14263 -1 827 -1
Jiangsu 2249 1 16970 2 9606 1 792 1
Jiangxi 17415 0
Jilin 24295 1 5069 1 669 1
Liaoning 12755 -1 4831 3 516 1
Ningxia 1726 -4 542 -1
Shaanxi 3640 -6 1053 1 3997 1
Shandong 18824 3 22881 5 677 3
Shanxi 8771 -9 2109 1 173 -8
Sichuan 7178 1 14886 1 4673 2
Xinjiang 6634 3
Yunnan 5816 4 5316 0
Zhejiang 6455 0
Sub total 181625 1 190795 1 98286 1 10298 1
Other provinces* 12109 3 11531 -4 15639 2 2715 -5
National total* 193734 1 202325 1 121613 2 13014 -1

Note: * production of Taiwan province is not included.

The production of maize is revised to 193.7 million tons (an increase of 1% from 2014), about 900
thousand tons up from the CropWatch August forecast. Rice and wheat production remained the same as
in the August forecast, with their production increased by 1% and 2% compared with the previous season,
respectively. Soybean is revised up to 13.0 million tons (323 thousand tons higher than the previous
CropWatch forecast) but this is still a decrease of 1% due to a reduction in planting area. For rice, single
rice production is revised to 131.5 million tons, an increase of 1% compared with the previous year, and
1.34 million tons up from the previous forecast. The upward revision is mainly due to favorable
conditions at late growing stages. Early rice and late rice production remain the same as in the forecast
issued by CropWatch in August.

Compared to August, the forecast for maize production in Inner Mongolia, Jilin and Shandong was revised
upwards by more than 200 thousand tons mainly due to the revised yield. In contrast, recent remote
sensing data show a deterioration compared to the August estimates in Xinjiang and Shanxi where maize
production was revised down by about 200 and 300 thousand tons. Rice production for most provinces
was revised up from the August forecast except for Anhui and Jiangsu where rice was impacted by
flooding and strong wide during mid-August. The unfavorable conditions harmed mainly single rice in
Jiangsu and Anhui.
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Driven by most up-to-date remote sensing data, CropWatch models foresee an increase in soybean yield
for most provinces that produce except for Shanxi. New estimates show that the soybean production in
Heilongjiang province - the top soybean producing province in China, representing nearly one third of the
national soybean production - is at same level as 2014 and 168 thousand tons up from August forecast.

CropWatch revised the total annual output (including cereals, legumes, and tubers) to 568.1 million tons,
0.8% up from 2014 (a 4.3 million tons increase) and 0.4 million tons up from the August forecast. The
total summer production is forecast at 407.3 million tons, a 0.6% increase (equivalent to 2.4 million tons)
over last year's drought conditions and slightly above the 2013 summer crop production. The production
estimates for early rice and winter crops remain unchanged compared with the August forecast.

Table 4.6. China, 2015 single rice, early rice, and late rice production and percentage difference with 2014,
by province

Early Rice Single Rice Late Rice
2015 A(%) 2015 A(%) 2015 A(%)

Anhui 1840 -4 13743 2 1787 0
Chongging 4887 2

Fujian 1733 3 1148 1
Guangdong 5305 2 5733 -2
Guangxi 5591 3 5676 2
Guizhou 5219 1

Hebei

Heilongjiang 20304 0

Henan 3940 1

Hubei 2320 -3 10880 2 2801 -1
Hunan 8207 -1 8532 2 8614 -2
Jiangsu 16970 2

Jiangxi 7367 1 2873 0 7175 0
Jilin 5069 1

Liaoning 4831 3

Ningxia 542 il

Shaanxi 1053 1

Sichuan 14886 1

Yunnan 5316 0

Zhejiang 821 -3 4747 1 887 -3
Sub total 33184 0 123790 1 33821 -1
Other provinces* 1940 -17 7716 -5 1874 21
National total * 35123 -1 131507 1 35695 0

Note: * production of Taiwan province is not included.

4.4 Regional analysis

Figures 4.10 through 4.16 present crop condition information for each of China’s seven regions. The
provided information is as follows: (a) Crop condition development graph based on NDVI, comparing the
current season up to July 2015 to the previous season, to the five-year average (5YA), the five-year
maximum; (b) Spatial NDVI patterns from April to July 2015 (compared to the (5YA); (c) NDVI profiles
associated with the spatial patterns under (b); (d) maximum VCI (over arable land mask); and (e) biomass
for April-July 2015. Additional information about agroclimatic indicators and BIOMSS for China is
provided in Annex A, table A.11.
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Northeast region

CropWatch agro-climatic and agronomic indicators describe around average conditions over most of
the region during the reporting period (figure 4.10). The harvest of spring crops was concluded in
October, while summer crops (including maize, rice and soybean) reached the grain filling to maturity
stages from August to late September. As shown in the spatial NDVI patterns, compared to their recent
five-year average and the corresponding cluster profiles, most (65.7%) crops were in average condition
except east of Liaoning province. Significantly below average rainfall stressed crops in most of Liaoning
province (-43%) and NDVI was well below the five-year average in the small area of the Liaodong
peninsula. In the east of Heilongjiang province, NDVI also shows poor condition of crops due to the
deficit of rain (-13%). However in the west of Jilin and Heilongjiang provinces, the crop condition was
around and even better than average. However, more than half of the area suffered from a decreased
biomass production potential (below -20%) when compared to the five-year average. The output
expected from the region is average.

Figure 4.10. Crop condition China Northeast region, July-October 2015
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Inner Mongolia

The condition of maize and soybean, the main summer crops in Inner Mongolia, was generally
unfavorable during the reporting period (figure 4.11): rainfall was above average by 5%, but poorly
distributed; central and western areas were dry from June. TEMP was below average by 0.3°C, RADPAR
above average by 1%, and BIOMASS below average by 5%. The crop development graph reflects poor
crop condition throughout the monitoring period. Western and southern areas suffered from drought,
which has significantly affected crop growth with troughs in the NDVI profiles starting in July in
approximately 6% of the region. Western Liaoning, western Hebei, northern Shanxi and central and
south-eastern Inner Mongolia all have poor vegetation conditions according to the VCIx map. In partly
cropped land, the potential biomass was poor due to drought. According to the CropWatch indicators,
maize and soybean production decreased to varying degrees compared with the previous season.

Figure 4.11. Crop condition China Inner Mongolia, July-October 2015
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Huanghuaihai

During the monitoring period, the harvest of summer crop, including maize, rice and soybean, has been
completed in early October, and the winter wheat is currently in its tillering stage. From July to October
adverse meteorological conditions prevailed in Huanghuaihai; precipitation dropped significantly below
average (-30%) and RADPAR increased by 5%, even if temperature remained average. Below-average
rainfall led to a dramatic decline of biomass (-23%). The maximum VCI presented high values in southern
Hebei province. According to the spatial NDVI patterns (compared to the recent five-year average) and
corresponding NDVI profiles, NDVI was above average in most areas, except southern Hebei province and
northern parts of Shandong province. Overall, the spatial average NDVI graph indicates the crop
condition is below average and initial growing conditions for winter crops are not optimistic either.

Figure 4.12. Crop condition China Huanghuaihai, July-October 2015
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Loess region

Maize in this area was harvested in late September and early October, and winter wheat has been
planted during the monitoring period. From the beginning of July, crop condition was worse than last
year’s and below the five-year average (figure 4.13). Temperature, precipitation and PAR were average,
resulting in potential biomass just slightly below average (-5%).

The analysis of spatial NDVI clusters and profiles indicates that most of the area’s crop was (confirmed by
the VCIx); the most favorable conditions occurred mainly in the east of Shaanxi and the south-west of
Shanxi before September, due to the abundant rainfall and suitable sunlight. On the contrary - and
mostly because of drought in August (as confirmed by the maps of potential biomass) - crops were in
poor condition (compared to the five-year average) in the provinces of Shanxi and Shaanxi. The crop
condition in some areas was apparently below average in late September, however, this may be as a
result of early harvest rather than a poor crop. Due to suitable rainfall (+1%), more arable land was
cropped than in recent years (CALF increased 5%).

Figure 4.13. Crop condition China Loess region, July-October 2015
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Lower Yangtze region

At the end of October, the harvest of semi-late rice was almost concluded while late rice was at the
maturity stage in the region. In general, crop condition was below the recent five-year average between
August and September according to the crop condition development graph. The CropWatch agroclimatic
indicators show that rainfall was above average (+17%) whereas temperature and RADPAR were below (-
1.3°C and -8%, respectively). Over the reporting period, the cropped arable land fraction (CALF) was
stable, while the cropping intensity dropped slightly (-2%). The biomass production potential (BIOMSS)
was above the five-year average (+11%), with the best conditions (>+20%) occurring in southern regions,
such as Fujian, southern Jiangxi and Hunan, and northern Guangxi and Guangdong. The NDVI profiles and
spatial NDVI patterns indicate that about 63% of croplands were continuously at the average level, mainly
in the north-western and central parts of the region. The CropWatch estimates production in the Lower
Yangtze region to be close to the recent five-year average (figure 4.14).

Figure 4.14. Crop condition Lower Yangtze region, July-October 2015
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Southwest China

The overall condition of crops was partly below average in Southwest China between July and October
(figure 4.15). The period coincides with the region’s harvest season for maize and single cropped rice and
the planting season for winter wheat. NDVI profiles were below average in July, somewhat recovered at
the beginning of August, and then fell below average again in September. Since then, crops recovered a
reached a level close to the five-year average in October.

The following regions should be paid attention to: south-western Hubei, north-western Hunan and south-
eastern Chongging because of poor potential biomass accumulation. CropWatch found below average
precipitation in Chongqging (-11%) and Hubei (-31%), which will have a negative impact on the crop
condition. The spatial NDVI patterns and profiles also show below average condition in the regions
mentioned above during August and September. However CALF and cropping intensity in remained
average during the monitoring period.

Figure 4.15. Crop condition Southwest China region, July-October 2015
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Southern China

Partly below average crop conditions prevailed in southern China during the reporting period, which
covered the end of the early rice harvest and the planting and harvest of late rice. The overall crop
condition was average at the beginning of July, dropped to below average from July to the end of
September, and recovered in October (figure 4.16).

In south-eastern Fujian, south-western Guangxi, southern Guangdong and southern Yunnan, NDVI kept
close to the average five-year level, indicating the average rice growth and harvest. Compared to the
latest five-year average, CALF kept unchanged and the cropping intensity decreased little (3%) in
southern China. The double-cropped and late rice in southern Guangdong should be paid attention
to because of the unfavourable NDVI profile, possibly due to the decreased temperature that was
recorded in Guangdong (-0.7°C) during the monitoring period, even if crops recovered from the middle of
September.

Figure 4.16. Crop condition Southern China region, July-October 2015
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Chapter 5. Focus and perspectives

This focus section complements CropWatch analyses presented in chapters 1 through 4 by presenting
additional information about topics of interest to global agriculture. Section 5.1 presents a production
outlook for 2015, while the other three sections focus on disaster events (5.2), agricultural developments
in Europe (section 5.3), and an update on El Nifio (5.4).

5.1 Production outlook for 2015

The latest global CropWatch forecasts of maize, rice, wheat and soybean production for 2015 are
presented in tables 5.1 and 5.2, providing both a quick overview (table 5.1) and more detailed production
estimates (table 5.2) for each of the 31 countries monitored by CropWatch.

Table 5.1. Overview of 2015 production estimates and forecasts for maize, rice, wheat, and soybean (million
tons) for major and minor producers and exporters

Maize Rice Wheat Soybean

2015 A% 2015 A% 2015 A% 2015 A%
Major producers 881 -0.3 668 -0.3 626 0.1 289 0.5
Minor producers 109 2.5 74 1.5 98 1.7 20 7.9
Total 990 0.0 742 -01 724 03 309 1.0
China 194 1 202 1 122 2 13 -1
Major exporters 482 0.2 286 -0.2 291 2.3 249 0.2

Note: Major exporters are those that normally account for 80% of world exports

Table 5.1 presents the revised production estimates for the major cereals and soybean for 2015. The
global maize production stands at 990 million tons (unchanged from 2014), rice undergoes a slight
decrease (-0.1%) to 742 million tones and wheat reaches 724 million tones (up 0.3%). Soybean displays
an increase of 1% and reachs 309 million tons.

For China, CropWatch estimates the following values for maize (194 million tons, +1%), rice (202 million
tons, +1%), wheat (122 million tons, +2%) and soybeans (13 million tons, -1%), continuing the decennial
decrease (-1% for the current season).

As a rule, minor producers (which account for about 10% of production for maize and rice, 13% of wheat
and 6% of soybean) outperform the major producers for all crops listed in terms of percentage change
over the previous season. When considering only major exporters, i.e the countries that account for 80%
of world exports, the situation changes only little for maize and rice (0.2% instead of 0.0% and -0.2%
instead of -0.1%, respectively) and Soybean (0.2% instead of 1.0%) but more significantly for wheat (+2.3%
instead of 0.3%).

Maize. The major maize producers that underwent absolute changes larger than 3% include Cambodia (-
10%), India (-6%, due to poor weather), South Africa (-12%, due to El Nifio) and Ukraine (-6%, due to
abnormal weather conditions and the political situation). Kazakhstan and Poland both underwent a
production increase of 4%. Ethiopia is also mentioned here (-3%) as, for the first time since the mid 1980s
and 1998-2000 the country is facing a poor grain supply situation brought about by drought, although the
impact is unlikely to be as severe as the two previous droughts.
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Rice. In Australia, Ethiopia, Russia and Turkey, rice production estimates are up 20%, 7%, 5% and 6%,
respectively, while marked decreases are projected for India (-1%) and Romania (-9%). Although Mexico
is not a rice producer of any relevance, the size of the drop in production (-33%) is nevertheless worth
mentioning.

Wheat. CropWatch projects some spectacular increases in wheat production from the western
Mediterranean to Central Asia, a contiguous region for which other sections of this report (sections 1.2
and 3.1) have stressed the unusually favorable precipitation. The area includes Egypt (+5%), Turkey
(+10%), Iran (+4%, after several years of unfavorable weather) and Kazakhstan (+16%) where the
agricultural benefits of abundant rainfall have largely outweighed negative effects.

In Latin America, Brazil (+4%) significantly outperformed its southern neighbour in terms of wheat
production (Argentina, -4%). India and Romania recorded an estimated drop of 4% while Canada
underwent a more severe decrease of 8% compared with the 2014 season.

Soybean. Finally, three countries stand out among the minor producers of soybean: Russia (+35%), South
Africa (+33%), and Indonesia (-11%, due to a very marked decrease of precipitation brought about by El
Nifio conditions). Other countries worth mentioning include Australia (+6%), India (+4%) and Ukraine (-
4%).

Table 5.2. 2015 production estimates and forecasts for maize, rice, wheat, and soybean (thousand tons) in
selected countries, compared to 2014 CropWatch estimates

Maize Rice Wheat Soybean

2015 A% 2015 A% 2015 A% 2015 A%
Argentina 25332 1 1691 -3 11630 -4 51788 -1
Australia 1052 2 1779 20 25807 1 89 6
Bangladesh 2251 1 50696 0 1315 2 64
Brazil 79655 1 11831 0 6946 4 90230 1
Cambodia 932 -10 9525 1 103 -6
Canada 11845 -1 30673 -8 5415 0
China 193734 1 202325 1 121613 2 13014 il
Egypt 5936 0 6533 0 9949 5 22 -5
Ethiopia 6524 = 195 7 4243 -3 87 20
France 14785 -2 76 -7 38972 -2 105 -2
Germany 4583 =1l 27406 -1 3 5
India 18881 -6 154805 -1 91396 -4 12147 4
Indonesia 17997 2 67586 2 690 -11
Iran 2483 -1 2533 0 13935 4
Kazakhstan 603 4 365 2 15990 16 252 12
Mexico 23847 0 121 -33 3626 -1 323 11
Myanmar 1717 0 27630 3 188 1 177 7
Nigeria 10402 2 4550 3 103 14 760 9
Pakistan 4870 3 9458 0 24765 2
Philippines 7560 1 19520
Poland 3681 4 10401 -2
Romania 10763 -3 42 e} 7170 -4 161 5
Russia 11959 2 1017 5 54366 2 2035 35
South Africa 13207 -12 1704 -2 894 33
Thailand 5050 -1 39347 1 192 -6
Turkey 5922 1 986 6 22797 10 229 16

United Kingdom 14759 1
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Maize Rice Wheat Soybean

2015 A% 2015 A% 2015 A% 2015 A%
Ukraine 28151 -6 160 1 23309 1 3711 -4
United States 361744 0 9923 2 56600 3 106755 0
Uzbekistan 423 9 401 12 6739 7
Vietnam 5184 2 45067 2
Sub total 881072 0.3 668163 0.3 626403 0.1 289247 0.5
Other countries 109245 25 73839 15 97921 17 19545 7.9
Global 990317 0.0 742003 0.1 724325 0.3 308792 1.0

Note: The production values in this table were estimated based on satellite indices over the respective cultivation areas, except for the
minor producers for which the values were extrapolated to 2015 based on FAO statistics. For maize, satellite-based estimates cover all
countries with productions starting at 1,723 thousand tons for maize (Myanmar and above); 2,534 thousand tons for rice (Iran and above);
1,340 ton for wheat (Bangladesh and above), and 3,617 thousand tons for soybean (Ukraine and above).

5.2 Disaster events

The very active tropical cyclone period from July to October 2015 mainly affected the western Pacific
basin, where cyclones typically make landfall in eastern Asia after crossing the island states of eastern
and Southeast Asia. Cyclones, storms, and heavy rain led to significant loss due to floods and wind in the
agricultural sector. On the other hand worrisome droughts severely affected eastern and southern Africa
as well as Central America, creating food insecurity areas at risk of worsening over the coming months.

The reporting period was also characterized by the continuation of some disasters already reported on in
the previous CropWatch bulletin. They include persisting aftershocks of the 25 April 2015 Dolakha
earthquake of Nepal, affecting not only Nepal but also India and Pakistan, including a 7.5 magnitude
earthquake in Peshawar on 26 October. The earthquakes created a precarious situation of insecurity and
have increased the risk of landslides. This affects food production in the area.

Figure 5.1. Food insecure people in southern Africa between now and the next harvest
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Note: The next harvest is starting March-April 2016, assuming rainfall will be close to expectations.
Source: https://www.humanitarianresponse.info/en/operations/southern-africa/infographic/sadc-
regional-summary-food-livelihoods-insecurity-vac-2015

The major factors that cause a deterioration of food security for the reporting period are probably also
related with the situation created by El Nifio, including a high frequency of floods, droughts, and tropical
cyclones. For the first time in several years, there is a risk of widespread food shortages in regions of east
and southern Africa and in Central America.

Drought
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Detailed information about the North American drought affecting parts of the US and Canada was
reported in detail in previous CropWatch bulletins, including the specific country reports in Chapter 3. At
the end of August, the media reported that major wildfires had engulfed at least 10 US states, burning
more than half a million hectares of forest in western States, mostly in California, Idaho, Montana,
Oregon, and Washington.

The current reporting period saw drought alerts issued for the Caribbean and the Central American Dry
Corridor, an area encompassing the Free and Sovereign State of the Chiapas in southern Mexico and the
neighboring areas of Guatemala, El Salvador, Honduras, and Nicaragua, starting in August and extending
into October. The on going drought is directly triggered by El Nifio conditions.

Guatemala also suffered a deterioration of the food situation, with nearly one million people facing acute
food insecurity due to reduced crop production: 900,000 people are left without domestic food stocks. In
El Salvador, more than 100,000 farmers are estimated to be affected by crop losses due to a prolonged
dry spell during the primera season, and up to 60% of the maize harvest was lost. An estimated 156,000
people are in IPC Phase 3 (food crisis) in the eastern and western regions of El Salvador as a result. As the
drought has now been lasting for two years in some areas, 1.3 million people are estimated to suffer
moderate food insecurity while for 500,000 people the shortage is ranked as severe.

By mid September, 1.6 million people were reported as affected by drought in the Dominican Republic
and, similar to the Dry Corridor region, the rainfall shortage started in 2014. Crop losses amount to tens
of millions of dollars in total.

At the end of August and September, Relief Web reported that 1.8 million people have been affected by
prolonged dry spells and frost in the Highlands region of Papua New-Guinea. 1.3 million people are
reported to be most at risk. Crops have been destroyed, and several schools and health facilities have
been closed due to water shortages. The affected population is reported to be resorting to less reliable
sources of drinking water as a result.

Although 2.7 million people were found to be severely food insecure in Niger during the June to
September lean season in Niger, the situation there is complex with the addition of refugees to a
situation of chronic food insecurity. On the other hand, outright drought affected much of east Africa
(especially pastoral areas) in Kenya, Ethiopia, and south Sudan where environmental stress has
compounded civil unrest.

CropWatch has stressed the risk of agricultural drought in southern Africa in previous assessments, with
the major agricultural country in the region, South Africa, having suffered a drop in maize production
estimated by CropWatch at -24% in August and currently put at -30% by national sources. The drought
has affected neighboring countries as well, especially Malawi, Zambia, and Zimbabwe (figure 5.1) and
bears the clear imprint of El Nifio.

Floods, heavy rain, mudslides and tropical cyclones

Heavy rains, floods, and mudslides are typically associated with cyclones in tropical areas. High ocean
surface temperatures (above 27°C) are needed to trigger and feed tropical cyclones with water vapor,
which subsequently releases a lot of energy through condensation and strong winds. In fact, the energy
and the destructive power of tropical cyclones are directly related to the amount of rainfall they generate.

Tropical cyclones

As already mentioned in the previous CropWatch bulletin, two intense cyclones affected Asia in July and
early August: typhoon Chan-Hom and north Indian Ocean cyclonic storm Komen. Typhoon Chan-Hom
(June 30 to July 15) visited Caroline Islands, Guam, Northern Mariana Islands, Japan, China, Korea, and
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the Russian Far East and caused losses close to USS$1.46 billion, mostly in China (Zhejiang and Jiangsu
provinces). Agriculture and transportation make up the largest share of the total loss.

According to the FAO, the August floods and landslides associated with Komen dealt a major blow to the
agriculture of Myanmar, as they affected 11 out of the country's 14 states, resulting in severely limited
availability of food: more than 1.6 million people were affected and about 600,000 ha of farmland were
inundated, destroying 400,000 ha of standing paddy rice fields, not to mention fish and shrimp ponds and
cattle. Northern and western regions in Myanmar suffered most as a result of the floods that killed 46
and the government has declared disaster zones for Chin State, Arakan State, Magwe Division, and
Sagaing Division. The Western Rakhine and Chin states are among the four worst affected areas.

Komen had a severe impact on India and Bangladesh as well, causing 170 deaths. In India, about half a
million suffered from the direct and indirect impacts of tropical cyclone Komen.

Another tropical storm causing damage was Soudelor (July 29 to August 12) whose wind speeds reached
285 km/h (one-minute sustained) causing 38 deaths and USS$3.2 billion worth of damage in total. It
affected the Mariana Islands, Japan, Philippines, eastern China (Zhejiang, Fujian, Anhui, and Jiangxi
provinces as well as Taiwan), and South Korea (figure 5.2). Agricultural losses in Japan reached USS$2.9
million in all sectors, while close to 7,000 ha of crops sustained damage. In the Island of Taiwan, the
banana crop suffered most (about 5,000 ha for a total damage of US$14.3 million. The total sector
incurred a loss of US$94.8 million.

Typhoon Goni (Ineng) formed on 13 August and dissipated on 25 August, after affecting a large area
reaching from Mariana lIslands, Philippines, Japan, Korea, and China (especially Taiwan) to Russia,
reaching one-minute sustained speeds of 215 km/h. 34 people lost their lives in this typhoon. Available
damage estimates include US$94.3 million (mostly in agriculture and infrastructure) in the Philippines and
USS60 million in Japanese agriculture. Although close to 90,000 ha suffered in Russia (for a total impact
of US$35.5 million), the considerably weakened cyclone brought abundant but welcome rainfall to both
China and Russia.
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Figure 5.2. Total rainfall (millimetres) recorded from 7 -11 August during the passage of typhoon Soudelor

O EEE R E

. & 84708 —11[0sn} \& K
L PRERAE f",,
-, Ay

(e

T

| (63112

| [ o~ 10w

i B o ek

| I 25 ~ sozx

| I s - roowx
| I 100 ~ 2s0%%
- I 20 - <ok
| I <co - scomx
| I 600 ~ 800 4

MQ@E; % |

Source: https://en.wikipedia.org/wiki/Typhoon_Soudelor_%282015%29

A tropical storm name Erika created havoc in the Antilles (particularly Dominica), The Bahamas, and the
south-eastern United States (mainly Florida) between 25 and 29 August. In spite of modest wind speeds
(one-minute sustained: 85 km/h) it still created damage amounting to US$511.7 million. Dominica was
the most severely affected country.

Hurricane Joaquin formed close to the Spanish coast on 28 September and died off over the eastern
Caribbean on 15 October. One-minute sustained winds reached 250 km/h. 34 casualties were reported
and damage estimates amount to at least USS60 million. The following countries were affected: Turks
and Caicos Islands, the Bahamas, Cuba, Haiti, the south-eastern United States, Bermuda, and Azores. On
top of that, the Iberian Peninsula was also affected in Joaquin’s early stages. Most crop losses occurred in
horticulture (generally fruits).

Mujigae was a short-lived typhoon know in the Philippines as Kabayan that affected the Philippines,
Vietnam, and China between 30 September and 5 October. One-minute sustained winds reached 215
km/h, causing 22 deaths and very significant damage amounting to USS3.69 billion according to early
estimates, mostly in China. The typhoon gained strength just before reaching the country, while the
Philippines mostly suffered from heavy rainfall in Luzon. In Southern China, 11 people were killed and
more than 200 injured. After the landfall in Guangdong Mujigae inflected losses of US$1.97 billion and
damaged about 200,000 ha of farmland there. Following Guangdong, Mujigae moved to Guanxi, where
the disaster affected about 1.4 million residents in 22 counties and economic losses of US$27 million.

Typhoon Dujuan followed a parallel track to Mujigae, but took a more northern and slower moving
between 19 and 30 September, reaching slightly higher one-minute speeds of 230 km/h (145 mph) but
causing less casualties as it passed over southern Japanese islands: only three deaths were confirmed and
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damage reached US$660.9 million. In Fujian, direct economic losses have been estimated at US$377.5
million, including 31,000 hectares of crops. In Zhejiang, losses were ten times less and no casualties were
reported. In Taiwan, losses to agriculture are estimated at US$6.59 million, mostly in Yunlin County, and
most of it in directly linked to agriculture (a total of 8,000 ha was affected).

Koppu (11 to 23 October; known as Lando in the Philippines) is a third cycle with a track running parallel
to Mujigae's and Dujuan's, but barely affecting continental China. Its highest one-minute sustained wind
speeds were comparable as well with 240 km/h, causing most damage (US$235.8 million) on Luzon in the
northern Philippines and, to some extent on Taiwan and Ryukyu Islands in southern Japan. About 50% of
the damage occurred in the agricultural sector (US$125 million, according to PAGASA estimates), mostly
in the provinces of Aurora, Cagayan, Isabela, Nueva Ecija, Nueva Vizcaya, Pangasinan, and Quirino.

Hurricane Patricia formed off the Pacific coast of southern Mexico on 20 October and dissipated on 24
October after affecting Central America, Mexico and the southern US (Texas). Extremely high 1-minute
sustained wind speeds were reached (325 km/h), resulting in 8 casualties and damage in excess of 300
million USS. Patricia is the strongest Tropical Cyclone ever recorded on earth, no doubt in relation to El
Nifio conditions and very high ocean surface temperatures (30.5°C). Patricia made landfall in Jalisco, a
region with low population density, and mountains that "broke" the winds and resulted in very abundant
precipitation. About 45,000 Ha of crops were affected in Colima, Jalisco, Michoacan, and Nyarit States,
with about one third being completely lost. Most damage occurred in agriculture.

Floods

Floods not associated with cyclones have been reported from a number of locations across all continents,
especially in Asia. In late July, flash floods were reported from Iran and from the Philippines where heavy
monsoon rains claimed the lives of more than 20 people on Luzon. Also in the Philippines, the Lanao Del
Norte province suffered from flash floods during early August.

At the end of the August, flooding killed 40 in North Korea, affecting more than ten thousand people in
the northeast of the country, along the Russian and Chinese border. In early August, torrential rains
affected the country in South Hwanghae, South Hamgyong, and North Hamgyong provinces. The heaviest
floods probably occurred on 11 September in Japan, after rivers burst their banks in the northeast of the
country as tropical storm Etau (between 6 and 11 September) veered northeast after crossing the
country over central Honshu.

In Africa heavy rainfall leading to floods was recorded around mid-August from Burkina Faso where
thousands of households were affected and several people were killed near Ouagadougou. More severe
floods occurred more recently (end of October) in Somalia where close to 100,000 people were affected
and about half had to be relocated for their safety.

In Europe, the most significant floods occurred in Macedonia at the beginning of August.
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5.3 Crop production and trends in Europe

Introduction

The total European production of the fifty major food products amounted to almost exactly one billion

tons in 2013. Half of this production originated in the eastern part of the continent' and one quarter

comes from Western Europe, followed by the south and the north, with just under 10% of production.
Various animal products (for example meat, milk, and eggs) are not included and would add about 20% to

the total amount of food produced.

The total volume of food follows population distribution relatively closely, with an average per capita

production of 1.35 tons/person per year. Average production per capita is somewhat higher in Eastern
Europe (1.66 tons/person per year) and less in Northern Europe (0.81 tons/person per year)

Figure 5.3. Share by production of the fifty main commodities in Europe excluding animal products
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1 This analysis is based on FAOSTAT data. The country groups are also according to FAO. Western
Europe: *Austria, *Belgium, *France, *Germany, *Luxembourg, *Netherlands, Switzerland; southern
Europe: ,Albania, Bosnia and Herzegovina, *Croatia, *Greece, *Italy, *Malta, Montenegro, *Portugal, Serbia,
*Slovenia, *Spain, the former Yugoslav Republic of Macedonia; eastern Europe: Belarus, *Bulgaria, *Czech
Republic, *Hungary, *Poland, Republic of Moldova, *Romania, Russian Federation, *Slovakia, Ukraine;
northern Europe: *Denmark, *Estonia, *Finland, Iceland, *Ireland, *Latvia, *Lithuania, Norway, *Sweden,
*United Kingdom. European Union members are marked by *. Cyprus is a member of the UE but is an Asian

country.
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The crop mix

As a result of history, agricultural policies and climate, the crop mix differs among the various regions of
the continent (figure 5.3). The figure includes all crop categories that belong to the “top fifty” at the
continental level. Therefore some categories are excluded, such as fiber crops (flax is important in
Northern Europe only) and fodder crops, especially green maize in Western Europe.

Altogether, when considering the broad categories in figure 5.3, there is remarkably little difference
between the agricultural production mix in the west, north and east of Europe, an area extending from
France to Russia and covering a variety of soil and climate conditions.

Wheat, sugarbeet, and maize make up about 50% of production in Europe. When potatoes and barley are
added, this increases to 70%, except in the southern countries where it does not exceed 50%. It is mostly
thanks to the gradual replacement of winter wheat by spring wheat in the north and in the continental
east that the "European mix" can be maintained across the continent.

The categories do not necessarily include the same crops: there is some adaptation to environmental
conditions, but also differing traditions. Coarse grains include rye and triticale in both areas, but oats and
buckwheat occur mostly in the east of Europe. QOil crops include mostly rapeseed in both areas, but
significantly more sunflower and soybeans in the east than in the west. Other crops are outright
indicators such as leeks in the west, which are virtually absent in the east.

The south of Europe includes mainly Mediterranean countries, which have a typical climate with dry and
warm summers as well as wet and mild winters. This results in a large share of olive oil among oil crops
(about 90%), an abundance of fruits and vegetables, grapes and wine, as well as rice (mostly from Italy
and Spain). Together with animal products (e.g. fish) the mix also constitutes the basis of the
Mediterranean diet.

Trends

At the continental level, the production of wheat, maize and particularly soybean have been undergoing
significant increases over the recent decade, mostly at the expense of barley, sugar beet and especially
potatoes, which are on the decline in several regions. Table 5.3 summarizes the trends affecting major
European crops.

Table 5.3. Recent trends (1998-2013) affecting European crops

Europe North East South West
Wheat 13/10 8/7 23/17 -8/9 8/6
Sugar beet -0/8 -29/10 37/14 -58/16 2/7
Maize 38/12 7063/85 115/22 -6/9 6/8
Potatoes -14/5 -22/5 -17/7 -25/4 -2/7
Barley -3/9 -6/7 3/17 -9/20 -7/8
Soybean 137/23 n.a. 509/28 -13/19 -29/23

Note: The first number is the % difference between the average 2009-2013 production and the 1998-
2002 production, the second number is the de-trended coefficient of variation in this %, i.e. the standard
deviation of the departures from the linear trend divided by the 1998-2013 average. If the value is n.a.,
the crop doesn’t occur in the region.
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Figure 5.4. Changes in the share of wheat, maize, soybean and potato areas (percent difference between
1998-2002 and 2009-2013)
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Spectacular increases occurred in cultivated areas (figure 5.4) in the eastern part of the continent, partly
because the countries were still suffering from the political and economic disruption of agriculture
brought about by the end of the Soviet Union and the regimes of eastern Europe, but also because of the
deliberate policies aimed at taking advantage of the international demand for soybean. The Czech
republic increased production almost five-fold, while this factor is close to thirty in Ukraine.

Other crops that have seen large increases are maize, especially in the north, taking advantage of two
main factors: the availability of more cold tolerant varieties, and rising global temperatures, a
development paralleling the northward expansion of soybean production in North America into the
Canadian Prairies. The European maize boom is centered in the east: an increase of 159% in Poland, and
an increase of 480% in Russia, while maize production in Belarus increased by tenfold.

As for potatoes, as mentioned previously, the production decline is a continent-wide phenomenon (figure
5.4) with only a few countries displaying positive production trends, for instance Albania, Macedonia, and
Belgium. As shown in figure 5.4, production increases can be brought about by yield increases even when
the area decreases (e.g. in the case of Ukraine).

Figure 5.5. Inter-annual variability (risk) of maize production and wheat yield, as measured by the de-
trended coefficient of variation between 1998 and 2013
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In the south of Europe, the production of the crops that are dominant in the European agricultural
landscape elsewhere has been declining, which indicates a relative specialization of Mediterranean crops
in the south. Not only does the Mediterranean enjoy a type of agriculture that is different from other
parts of the European continent (figure 5.4), but this difference is being exacerbated by current trends in
agriculture. Rice is one of the crops for which areas have been expanding (an increase of 10%), together
with fodder maize (an increase of 50%) and triticale (an increase of 233%), indicating an increasing focus
on animal production.

The coefficients of variation in table 5.3 and figure 5.5 are a measure of the risk incurred by farmers in
terms of production variability and resulting farm income. Potatoes are generally a low risk crop, but high
variability affects maize in the east, particularly at high latitudes, reflecting relative inexperience of
farmers with the crop and environmental variability in many areas that are often marginal for the crop.
Rapid soybean development in the east of Europe is also accompanied by high variability. Figure 5.5
demonstrates that there are large differences in risk levels for European countries, including for very
traditional wheat areas, e.g. the Carpathian basin.

Trade

Wheat, maize and beverages top European agricultural exports (figure 5.6). The category of beverages
includes mainly water, wine, beer, and a variety of juices, many of them prepared with concentrates of
imported fruits. For wheat, maize and beverages, the trade balance is positive as the continent includes
several major producers such as France, Russia, and Ukraine.

In the category of feeds, the continent suffers a deficit, which is certainly one of the factors why the
noted increase in soybean cultivation is taking place. The demand for soybeans is mostly driven by China
but demand for it is high globally and there are no signs of abating demand, especially if projections of
meat demand (and the required animal feeds) are to be trusted.

Figure 5.6. European agricultural imports and exports by volume (left) and by value (right) in 2012
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Note: This table is based on the 50 major commodities as listed by FAOSTAT.

In terms of value (figure 5.6, right), beverages take up the first place with a value of about 69 billion
USS thanks to wine, beer, and juices, followed by the highly value-added processed food (worth 67 billion
USS) which constitutes, incidentally, a partial re-exportation of imports, e.g. durum wheat imports from
Italy as macaroni, or cocoa beans imported as fruit and exported as chocolate and pastry from Belgium
and Switzerland.
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Table 5.4. Relative contribution and rank of wheat, maize, soybeans, potato, and barley among the fifty
main imports and exports of the European regions

Imports
Europe East North South West EU
Mt Rank % Rank % Rank % Rank % Rank % Rank
Wheat 33.0 1 6 3 11 2 45 1 38 8 94 1
Maize 243 3 8 5 9 5 46 2 38 4 98 3
Soybeans 15.3 5 6 24 9 10 37 4 49 6 92 5
Potatoes 8.5 9 11 23 10 20 24 7 56 9 93 8
Barley 8.1 12 14 16 10 26 14 14 62 8 91 12
Exports
Europe East North South West EU
Mt Rank % Rank % Rank % Rank % Rank % Rank
Wheat 67.0 1 50 1 9 1 3 8 38 1 62 1
Maize 39.0 2 70 2 7 3 23 2 49 2
Barley 17.5 3 46 3 15 2 38 6 65 4
Potatoes 7.9 12 17 40 7 10
Soybeans 4.1 24 48 9 52 26 60 33

Note: EU: European Union, Mt: million metric tons.

Europe also produces and exports fair amounts of oil crops (27 million tons) but imports palm and
groundnut oil, leading to a negative balance in the oil crop category. Grains, including mainly wheat and
maize, are relatively minor exports in terms of value.

There are significant differences between regions and countries in terms of trade of agricultural products
as is evident in table 5.4. For the major crops, especially wheat, maize, and soybean, about 85% of
imports go to western and southern Europe (83%, 84% and 86%, respectively; 94%, 98% and 92% are
absorbed by the European Union). Those crops are among the main agricultural imports for the regions.
In contrast, the east outperforms all other regions in terms of maize, wheat, and barley exports. Only for
soybeans are the contributions of east (48% exported) the west (52% exported) comparable.

5.4 El Nino

El Nifio continued to strengthen during the monitoring period. The graph below (figure 5.7) illustrates
the behavior of the Southern Oscillation Index (SOI) of the Australian Bureau of Meteorology (BOM) from
October 2014 to October 2015. Sustained negative values of SOl below -7 indicate an El Nifio event,
while sustained positive values above +7 are typical of La Nifia. Values within the range (-7 to +7) indicate

neutral conditions.



CHAPTER 5. FOCUS AND PERSPECTIVES | 101

Figure 5.7. Behavior of the Southern Oscillation Index from October 2014 to October 2015
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As shown in the figure, the SOI value stayed below 0 for most of the past 12 months, except in February
2015, after which it dropped continuously to reach a highly negative value of -20.2 in October of this year.
Considering the consistently low negative value of SOI and tropical Pacific Ocean temperatures over
El Nifio thresholds, the status of the ENSO Tracker at the BOM is "real El Nifio event as of October 2015";
it is likely that this will persist until the end of this year.

The strong El Nifio has led to drier-than-normal conditions in Australia, Indonesia and parts of India, while
it has brought heavy rain to parts of North America. According to NOAA there is an 85% chance that the
current El Nifio will last through to the first months of 2016, with its strength peaking in November or
December. Compared to the strongest El Nifio on record which occurred in 1997-1998, when the sea
surface temperature was 2.3°C above average, NOAA projects that the current El Nifio could produce
temperatures that are 2°C higher than average, or more. Although El Nifio could provide some relief to
the current US drought, it is unlikely that one season of above-normal rain and snow can alleviate the
four years of drought.

Recently, the FAO released an early warning of El Nifio threatening Somalia’s humanitarian gains, as El
Nifio is linked with very heavy rainfall in east Africa. Experts from the FAO warn that this year's El Nifio
could catch up with the intensity of 1997-1998 El Nifio weather events, which left large parts of southern
Somalia under water and killed approximately 2,000 people. In Southern Africa, increased drought risk
may affect the next two years according to the UK Meteorological Office. CropWatch will continue to

closely monitor global impacts of El Nifio in the coming months.
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Annex A. Agroclimatic indicators and BIOMSS

Tables in this Annex provide additional information about the agroclimatic indicators—RAIN, TEMP, and
RADPAR—and BIOMSS for the Monitoring and Reporting Units (MRU) (table A.1), thirty-one main
producing and exporting countries (A.2), regions or provinces within large countries—Argentina, Australia,
Brazil, Canada, India, Kazakhstan, Russia, and the United States (tables A.3 through A.10), and China
(table A.11). All tables illustrate current values for the indicators along with the departure from average
(average for RAIN, TEMP, and RADPAR and five-year average for BIOMSS) in percentage or degrees
Celsius.

Table A.1. July-October 2015 agroclimatic indicators and biomass by global Monitoring and Reporting Unit

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA Current 14YA  Current 5YA
65 Global MRUs (mm) dep. (%) (°C) dep. (MJ/m?)  dep. (gDM/ dep.
(°C) (%)  m’) (%)
1 Equatorial central Africa 428 -6 25.3 0.7 1160 6 1139 -6
2 East African highlands 444 -28 20.4 0.7 1198 7 1210 -24
2 Gulf of Guinea 964 14 26.4 -0.2 936 -4 2074 4
4 Horn of Africa 100 -25 24.1 0.0 1296 4 361 -17
5 Madagascar (main) 136 12 215 -0.5 1127 2 403 6
6 Southwest Madagascar 59 -4 21.1 -1.1 1207 1 217 -5
7 North Africa-Mediterranean 138 46 24.1 -0.1 1276 -2 506 36
8 Sahel 682 27 29.6 0.4 1251 2 1698 12
9 Southern Africa 51 -19 22.3 0.7 1205 8 203 -4
10  Western Cape (South Africa) 129 -19 13.0 0.4 908 -4 454 -9
11  British Columbia to Colorado 220 17 12.4 0.4 1111 -3 838 17
12 Northern Great Plains 398 45 18.4 0.4 1089 -1 1193 30
13 Corn Belt 434 7 17.9 -0.1 1004 -1 1382 3
14 Cotton Belt to Mexican
Nordeste 501 14 24.5 -0.1 1136 1 1358 14
15  Sub-boreal America 256 -7 12.4 0.4 853 -1 1067 -3
16  West Coast (North America) 80 -7 18.2 0.9 1250 -2 345 21
17  Sierra Madre 593 -7 20.3 0.0 1231 2 1610 4
18 SW U.S. and N. Mexican
highlands 241 33 22.0 0.3 1284 -1 874 36
19 Northern South and Central
America 732 -23 27.5 0.3 1110 5 1810 -13
20 Caribbean 654 -16 27.7 -0.2 1275 5 1706 -17
21  Central-northern Andes 267 -28 16.8 1.0 1140 4 762 -6
22 Nordeste (Brazil) 62 10 27.4 0.8 1265 3 244 9
23 Central eastern Brazil 310 53 26.0 0.6 1130 1 884 38
24 Amazon 299 -24 28.7 0.1 1178 5 1015 -13
25  Central-north Argentina 81 -13 19.0 -0.6 884 -10 288 -24
26  Pampas 582 35 17.1 0.4 825 -9 1186 3
27  Western Patagonia 279 -28 6.7 -0.5 688 -8 753 -4
28  Semi-arid Southern Cone 64 -5 10.1 -0.8 889 -7 277 7
29  Caucasus 131 -24 19.7 0.6 1139 1 520 -14

30 Pamirarea 225 43 17.5 -0.5 1202 -3 686 19



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60

61
62
63
64
65

Current

65 Global MRUs (mm)
Western Asia 68
Gansu-Xinjiang (China) 330
Hainan (China) 687
Huanghuaihai (China) 328
Inner Mongolia (China) 282
Loess region (China) 363
Lower Yangtze (China) 581
Northeast China 287
Qinghai-Tibet (China) 849
Southern China 702
Southwest China 573
Taiwan (China) 736
East Asia 324
Southern Himalayas 1176
Southern Asia 921
Southern Japan and Korea 846
Southern Mongolia 568
Punjab to Gujarat 313
Maritime Southeast Asia 409
Mainland Southeast Asia 1112
Eastern Siberia 286
Eastern Central Asia 242
Northern Australia 29
Queensland to Victoria 95
Nullarbor to Darling 117
New Zealand 83
Boreal Eurasia 321
Ukraine to Ural mountains 180
Mediterranean Europe and
Turkey 158
W. Europe (non
Mediterranean) 252
Boreal America 399
Ural to Altai mountains 293
Australian desert 69
Sahara to Afghan deserts 49
Sub-arctic America 236

RAIN
14YA
dep. (%)

18
173
-41
-30

5
0

17
-24

26

-3

4
-25
-48
17
-4
9
309
-41
-52
-8
2
0
71
-43
-46
-73

3

-25

-4

-16
8
50
=S
80
165

TEMP
Current 14YA
(°C) dep.
(°C)

23.6 -0.1
16.5 -0.4
27.4 -0.2
22.5 -0.4
15.7 -0.3
17.6 -0.3
23.9 -1.3
16.3 -0.1
11.8 -0.4
24.0 -0.7
20.3 -0.7
24.8 -1.0
17.1 -0.5
25.3 -0.3
27.7 0.3
21.7 -1.2
15.3 -0.1
29.5 -0.4
26.0 -0.2
27.3 -0.2
11.4 0.1
11.0 1.0
23.9 -0.7
12.9 -0.1
13.7 0.8
8.3 -0.5
10.4 -0.3
14.2 -0.9
20.2 0.9
16.2 -0.2
7.8 0.3
12.5 -1.1
14.8 0.3
30.2 0.0
-0.5 1.9

RADPAR
Current 14YA
(MJ/m?)  dep.

(%)
1239 0
1132 0
1079 3
1058 5
1065 1
1095 7
959 -8
958 1
1030 2
932 -7
879 -3
1020 -6
929 3
935 0
983 6
944 -1
1126 0
1078 2
1126 9
948 1
792 -2
938 2
1260 5
942 -1
919 0
714 -4
696 -1
830 3
1163 -2
896 1
603 -4
828 -3
991 -2
1378 0
255 -8

ANNEX | 103

BIOMSS
Current 5YA
(sbMm/ dep.

m’) (%)
261 9

1002 90
1495 -28
1012 -23
1051 -5
1220 -5
1602 11
1024 -22
1294 6

1775 3

1638 3

1488 -8
1091 -30
1824 -3
1515 -19
1762 -3
1438 125
810 -34
1051 -47
2165 -5
1085 -5
933 -4
124 -71
393 -43
534 -28
371 -60
1133 -3
787 -17
576 2

965 -13
1141 3

1107 39
339 -16
167 18
835 165

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute departure in
degrees Celsius is given. Zero means no change from the average value; relative departures are calculated as (C-R)/R*100, with C=current
value and R=reference value, which is the five-year (5YA) or fourteen-year average (14YA) for the same period between April and July.

Table A.2. July-October agroclimatic indicators and biomass by country

[ARG]
[AUS]

RAIN
31 Countries Current 14YA
(mm) Departure
(%)
Argentina 206 -13
Australia 91 -45

TEMP
Current 14YA
(°C) Departure
(°C)
15.2 -0.3
14.0 0.1

RADPAR
Current 14YA
(MJ/m®)  Departure

(%)
840 -9
964 -1

BIOMSS
Current 5YA
(8DM/m?)  Departure
(%)
592 -19
401 -40
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RAIN TEMP RADPAR BIOMSS
31 Countries Current 14YA Current 14YA Current 14YA Current 5YA
(mm) Departure (°C) Departure  (MJ/m?) Departure  (gDM/m?)  Departure
(%) (°c) (%) (%)
[BGD] Bangladesh 2432 72 28.5 -0.7 823 -8 2358 8
[BRA] Brazil 325 24 26.2 0.6 1139 2 860 14
[CAN] Canada 274 -6 12.9 0.4 902 -1 1056 1
[CHN] China 516 1 20.8 -0.7 967 -3 1322 0
[DEU] Germany 248 -17 15.7 -0.1 823 1 1040 -15
[EGY] Egypt 11 159 26.9 0.2 1345 0 26 62
[ETH] Ethiopia 559 -20 21.6 0.9 1185 6 1458 -17
[FRA] France 240 -18 15.9 -1.2 962 1 904 -16
[GBR] UK 316 -5 12.4 -1.7 703 -3 1205 -7
[IDN] Indonesia 263 -67 26.0 -0.1 1149 11 754 -59
[IND] India 908 -2 27.5 0.0 992 5 1426 -19
[IRN] Iran 67 73 23.7 0.2 1287 -1 220 66
[KAZ] Kazakhstan 210 47 14.5 -0.9 936 0 818 34
[KHM] Cambodia 1161 0 28.4 -0.1 1023 3 2404 2
[MEX] Mexico 592 -17 24.5 0.1 1221 3 1479 0
[MMR] Myanmar 1149 -8 25.9 -0.3 833 -1 2193 -4
[NGA] Nigeria 967 21 27.1 -0.2 1022 -3 2047 7
[PAK] Pakistan 287 10 26.1 -1.0 1189 -1 672 -8
[PHL] Philippines 1184 2 26.5 -0.1 1077 4 2055 -11
[POL] Poland 156 -39 15.9 0.3 859 7 708 -34
[ROU] Romania 213 -27 18.1 0.8 960 0 850 -9
[RUS] Russia 230 -5 13.2 -0.8 819 0 961 1
[THA] Thailand 883 -10 27.3 -0.2 974 2 2013 -9
[TUR] Turkey 144 13 20.9 1.2 1210 0 521 4
[UKR] Ukraine 116 -49 17.0 0.1 951 7 541 -38
[USA] USA 426 22 20.3 0.1 1107 -1 1191 20
[UZB] Uzbekistan 77 156 21.3 -0.5 1231 -1 301 105
[VNM] Vietnam 1008 -10 26.5 0.1 986 0 2065 -3
[ZAF] South Africa 104 -15 16.5 1.1 1070 0 413 7

See note table A.1.

Table A.3. Argentina, July-October 2015 2014 agroclimatic indicators and biomass (by province)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA  Current 14YA Current 5YA
(mm) Departure (°C) Departure [MJ/m?) Departure (gDM/m?) Departure
(%) (°C) (%) (%)

Buenos 281 -1 11.4 -0.7 809 -5 796 -13
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RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA Current 14YA Current 5YA
(mm) Departure (°C) Departure [MJ/m?) Departure (gDM/m?) Departure
(%) (°c) (%) (%)
Aires
Chaco 111 -42 19.9 0.1 836 -13 413 -36
Cordoba 105 -29 14.0 -0.6 857 -11 444 -23
Corrientes 383 -8 18.6 0.3 805 -12 1034 -14
Entre Rios 260 -24 15.3 -0.3 815 -10 823 -23
La Pampa 147 -29 11.5 -0.9 823 -8 608 -19
Misiones 883 34 20.3 1.5 846 -8 1937 15
Santiago
Del Estero 94 -5 18.3 -04 877 -12 341 -13
San Luis 79 -39 12.6 -1.0 850 -12 360 -37
Salta 15 -74 18.6 -0.6 970 -6 75 -66
Santa Fe 169 -24 16.4 0.0 842 -11 617 -19
Tucuman -1 0 -1.0 0.0 -1 0 -1 0

See note table A.1.

Table A.4. Australia, July-October 2015 agroclimatic indicators and biomass (by state)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA  Current 14YA Current 5YA
(mm) Departure (°C) Departure (MJ/m’) Departure (gDM/m’) Departure
(%) (°C) (%) (%)

New South
Wales 113 -26 12.6 -0.1 955 -3 460 -27
South
Australia 69 -59 12.8 0.3 866 0 338 -50
Victoria 61 -73 11.0 0.4 808 0 301 -65
W.
Australia 111 -46 14.5 0.8 945 0 512 -29

See note table A.1.

Table A.5. Brazil, July-October agroclimatic indicators and biomass (by state)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA  Current 14YA Current 5YA
(mm) Departure (°C) Departure (MJ/m?) Departure (gDM/m’) Departure

(%) (°C) (%) (%)
Ceara 70 142 28.1 0.2 1368 1 278 60
Goias 171 -2 26.6 0.6 1206 3 636 14

Mato
Grosso Do

sul 540 96 25.5 0.1 1040 -4 1479 66

Mato 249 4 29.0 0.7 1190 2 897 26
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RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA Current 14YA Current 5YA
(mm) Departure (°C) Departure (MJ/m?) Departure (gDM/m’) Departure
(%) (°C) (%) (%)
Grosso
Minas
Gerais 144 -7 24.2 1.1 1164 4 514 8
Parana 1193 126 21.4 1.3 940 -4 2049 47
Rio Grande
Do Sul 958 42 17.7 0.9 767 -12 1854 11
Santa
Catarina 1150 75 17.8 1.5 779 -11 2005 27
Sao Paulo 563 103 23.2 1.0 1046 -2 1522 80

See note table A.1.

Table A.6. Canada, July-October agroclimatic indicators and biomass (by province)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA Current 14YA Current 5YA
(mm) Departure (°C) Departure (MJ/m®)  Departure  (gDM/m’)  Departure
(%) (°C) (%) (%)
Alberta 182 -9 12.2 0.6 932 0 815 -8
Manitoba 280 14 14.7 0.7 910 -3 1167 13
Saskatchewan 204 1 13.2 0.5 931 -2 918 6

See note table A.1.

Table A.7. India, July-October agroclimatic indicators and biomass (by state)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA Current 14YA Current 5YA
(mm) Departure (°C) Departure (MJ/m®)  Departure (gDM/m?) Departure
(%) (°C) (%) (%)
Arunachal Pradesh 1683 14 23.0 -0.2 826 2 2197 3
Andhra Pradesh 606 -20 28.8 0.4 1049 10 1441 -22
Assam 1702 23 28.8 -0.3 839 -1 2362 1
Bihar 1335 40 29.6 -0.7 958 1 1826 -4
Chandigarh -1 0 -1.0 0.0 -1 0 -1 0
Chhattisgarh 1285 16 27.2 0.2 957 7 1878 -12
Daman and Diu 186 -70 29.6 1.2 991 5 448 -64
Delhi 422 -10 29.5 -0.6 1082 1 1179 -17
Dadra and Nagar
Haveli 370 -75 27.5 0.4 924 11 969 -50
Gujarat 171 -78 29.8 0.4 1023 4 365 -75

Goa 535 -67 27.0 0.2 952 16 1558 -30
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RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA  Current 14YA Current 5YA
(mm) Departure (°C) Departure (MJ/m?)  Departure (gDM/m?) Departure
(%) (°C) (%) (%)
Himachal Pradesh 1248 55 15.3 -0.3 1071 -2 1511 3
Haryana 507 11 28.8 -0.8 1089 -1 1310 =8
Jharkhand 1190 21 27.8 0.0 962 2 1761 -16
Kerala 822 -40 26.5 0.6 940 6 1815 -22
Karnataka 561 -36 25.6 0.5 1013 12 1345 -20
Meghalaya 2804 35 25.0 -0.4 805 -5 2326 0
Maharashtra 627 -38 27.1 0.5 972 10 1230 -33
Manipur 945 -5 23.1 -0.4 786 -6 2205 0
Madhya Pradesh 793 -10 27.7 0.2 975 5 1422 -20
Mizoram 2185 54 244 -0.7 824 -7 2456 2
Nagaland 1227 -3 235 -0.2 854 -2 2242 -2
Orissa 1102 -5 27.7 0.0 942 7 1839 -17
Puducherry 1145 -40 27.1 1.6 969 8 2407 -3
Punjab 545 20 28.6 -0.7 1090 -1 1404 11
Rajasthan 327 -27 29.7 -0.5 1099 2 810 -35
Sikkim 1769 27 15.5 -0.7 916 -6 1572 1
Tamil Nadu 477 -21 29.0 0.5 1147 8 1342 -18
Tripura 2886 112 27.5 -0.7 812 -8 2577 8
Uttarakhand 1302 28 18.6 -0.4 1043 3 1588 -2
Uttar Pradesh 795 2 29.6 -0.1 1048 5 1588 -9
West Bengal 1897 59 29.0 -0.3 896 -1 2174 3

See note table A.1.

Table A.8. Kazakhstan, July-October 2015 agroclimatic indicators and biomass (by province)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA Current 14YA Current 5YA
(mm) Departure (°C) Departure [MJ/m?) Departure (gDM/m?) Departure
(%) (°C) (%) (%)

Akmolinskaya 163 10 13.0 -1.2 856 -1 770 18
Karagandinskaya 158 12 13.2 -0.6 941 3 748 19
Kustanayskaya 145 -1 13.7 -1.6 859 0 685 10
Pavlodarskaya 196 23 13.7 -0.8 828 -2 909 37
Severo
kazachstanskaya 298 59 12.1 -1.6 775 -3 1206 58
Vostochno
kazachstanskaya 376 118 12.7 -0.4 978 0 1188 55
Zapadno

kazachstanskaya 61 -41 16.9 -1.0 961 3 305 -26
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See note table A.1.

Table A.9. Russia, July-October 2015 agroclimatic indicators and biomass (by oblast)

RAIN TEMP RADPAR BIOMSS
Current 14YA Current 14YA  Current 14YA Current 5YA
(mm) Departure (°C) Departure MJ/m’) Departure (gDM/m?®) Departure
(%) (°C) (%) (%)

Bashkortostan
Rep. 289 32 11.7 -1.9 743 -8 1125 21
Chelyabinskaya
Oblast 236 8 11.5 -1.9 762 -4 982 12
Gorodovikovsk -1 0 -1.0 0.0 -1 0 -1 0
Krasnodarskiy
Kray 218 -18 15.7 0.1 918 3 1013 -1
Kurganskaya
Oblast 335 60 11.2 -2.2 729 -6 1285 58
Kirovskaya
Oblast 335 22 11.0 -1.8 656 -10 1324 18
Kurskaya Oblast 76 -66 15.1 -0.7 902 9 361 -60
Lipetskaya
Oblast 80 -63 14.7 -0.9 867 6 408 -52
Mordoviya Rep. 181 -27 13.3 -1.4 804 1 838 -14
Novosibirskaya
Oblast 311 40 11.5 -0.7 732 -7 1301 41
Nizhegorodskaya
0. 231 -13 12.6 -1.5 750 -1 1007 -2
Orenburgskaya
Oblast 128 -15 13.9 -1.5 866 -1 588 -7
Omskaya Oblast 330 55 10.9 -1.4 696 -8 1324 61
Permskaya
Oblast 451 63 10.0 -2.2 606 -17 1426 24
Penzenskaya
Oblast 132 -40 13.8 -1.3 839 2 631 -31
Rostovskaya
Oblast 104 -40 19.1 -0.2 1029 8 486 -25
Ryazanskaya
Oblast 125 -50 13.8 -1.0 805 2 622 -35
Stavropolskiy
Kray 97 -54 20.7 0.2 1028 5 469 -42
Sverdlovskaya
Oblast 396 57 9.8 -2.3 627 -14 1384 47
Samarskaya
Oblast 183 0 14.1 -11 828 -2 825 12
Saratovskaya
Oblast 107 -30 15.9 -1.0 917 4 506 -19

Tambovskaya 83 -61 14.3 -1.2 861 4 426 -51



Oblast
Tyumenskaya
Oblast
Tatarstan Rep.
Ulyanovskaya
Oblast
Udmurtiya Rep.
Volgogradskaya
0.
Voronezhskaya
Oblast

See note table A.1.

RAIN

TEMP

Current 14YA Current

(mm) Departure
(%)

384 75
276 23
174 -21
378 46
99 -27
52 -70

(°C)

10.2
12.8

13.9
11.0

17.5

16.0

Departure MJ/m?)

14YA

(°C)

-2.2

-1.7

-1.0
-2.1

-1.0

RADPAR

Zurrent

668
724

813
651

984

945

Departure

14YA

(%)

-11
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BIOMSS
Current 5YA

Table A.10. United States, July-October 2015 agroclimatic indicators and biomass (by state)
TEMP

RAIN

Current 14YA Current

Arkansas
California
Idaho
Indiana
[llinois
lowa
Kansas
Michigan
Minnesota
Missouri
Montana
Nebraska
North
Dakota
Ohio
Oklahoma
Oregon
South
Dakota
Texas
Washington
Wisconsin
See note table A.1.

(mm) Departure (°C)

(%)

576 37 24.0

77 72 194
158 54 14.6
342 -18 19.7
410 5 20.3
567 43 19.1
495 42 22.3
317 -8 16.9
480 43 16.9
750 77 215
187 37 15.5
536 88 19.8
253 16 16.8
333 -15 19.2
635 85 24.1

91 -15 16.5
487 106 18.9
401 25 26.4

98 -26 16.3
455 18 17.0

RADPAR
14YA Current 14YA
Departure ‘MJ/m?)  Departure
(°C) (%)
0.1 1145 1
0.8 1332 -3
0.2 1200 -3
-0.5 1046 -3
-0.1 1074 -2
0.0 1071 -2
0.2 1168 -1
0.1 986 -3
0.5 1021 0
-0.2 1104 -2
0.3 1113 -3
0.5 1133 -2
0.9 1060 2
-0.2 1035 0
-0.3 1192 0
0.7 1187 -2
0.6 1119 0
0.4 1241 3
0.7 1103 -1
0.1 990 -3

(gDM/m?)  Departure

(%)

1376 61
1148 26
798 -11
1428 33
459 -20
273 -63
BIOMSS
Current 5YA
(8DM/m’)  Departure
(%)
1435 17
333 84
745 53
1237 -4
1338 11
1596 34
1377 29
1111 -10
1493 34
1731 43
835 26
1542 51
1023 11
1269 -5
1559 48
463 5
1514 67
1070 26
410 -18
1402 11
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Table A.11. China, July-October 2015 agroclimatic indicators and biomass (by province)

Anhui
Chongging
Fujian
Gansu
Guangdong
Guangxi
Guizhou
Hebei
Heilongjiang
Henan
Hubei
Hunan
Jiangsu
Jiangxi
Jilin
Liaoning
Inner
Mongolia
Ningxia
Shaanxi
Shandong
Shanxi
Sichuan
Yunnan
Zhejiang

See note table A.1.

Current
(mm)

447
499
714
354
745
822
563
296
302
387
353
475
427
588
279
253

274
312
458
322
313
631
669
607

14YA
Departure

(%)
-20
-11
34
12
9
34
18
-16
-13
-18
-31
4
-23
29
-28
-43

39

-32
-12

Current

(°C)

23.5
21.7
234
15.3
26.2
24.9
20.9
19.4
15.6
22.5
22.8
23.7
23.5
24.5
16.6
19.0

15.1
16.4
18.7
22.6
17.0
19.1
19.0
233

TEMP

RADPAR
14YA  Current 14YA
Departure NU/nf) Departure
(°Q) (%)
-1.3 1021 2
-0.7 887 -3
-1.3 906 -15
-0.2 1055 5
-0.7 998 -6
-1.1 926 -11
-1.0 844 -9
-0.5 1051 1
0.0 926 0
-0.3 1083 9
-0.7 1028 4
-1.2 951 -6
-1.3 1011 2
-1.5 946 -12
-0.3 985 1
-0.1 1037 3
-0.1 1033 0
-0.2 1144 6
-0.3 1037 8
-0.2 1061 5
-0.2 1099 5
-0.6 853 -2
-0.6 861 -7
-1.7 878 -14

BIOMSS
Current 5YA
(sDM/m?) Departure

(%)
1398 -11
1588 -3
1852 29
1226 15
1718 9
1872 19
1584 11
1005 -20
1091 -16
1277 -8
1291 -18
1416 3
1350 -9
1675 23
962 -26
876 -38
1027 -4
1126 24
1448 1
893 -31
1074 -19
1627 1
1798 5
1779 12
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Annex B. 2015 production estimates

Table B.1. Argentina, 2015 maize and soybean production, by province (thousand tons)

Maize Wheat Soybean

2015 A% 2015-2016 A% 2015 A%
Buenos Aires 7141 0.3 6171 -1.9 14178 -7.1
Cordoba 7052 1.3 1075 -1.3 12029 0.5
Entre Rios 1111 -2.7 867 0.0 3409 2.3
San Luis 1113 6.1
Santa Fe 4219 1.3 1390 -0.5 10471 0.1
Santiago Del Estero 1215 1.0
Sub total 21851 1.0 9504 -1.5 40086  -2.3
Others 3481 11 2126 -11.7 11702 2.4
Argentina 25332 1.0 11630 -3.5 51788 -1.3

A% indicates percentage difference with previous year.

Table B.2. Australia, 2015-2016 wheat production, by state (thousand tons)

Wheat

2015-2016 A%
New South Wales 6761 5.1
South Australia 4425 0.3
Victoria 3085 -2.1
Western Australia 10518 -1.9
Sub total 24788 0.3
Other states 1018 18.4
Australia 25807 0.9

A% indicates percentage difference with 2014.

Table B.3. Brazil, 2015 maize, rice, and soybean production, by state (thousand tons)

Maize Rice Wheat Soybean

2015 A% 2015 A% 2015 A% 2015 A%
Ceara 166 2.7
Goias 8511 0.8 9988 0.3
Mato Grosso 19651 0.2 26096 0.6
Mato Grosso Do Sul 7658 1.8 6331 0.6
Minas Gerais 7389 0.7 3629 -0.1
Parana 15022 0.0 2664 5.0 17154 0.1
Rio Grande Do Sul 4864 -0.1 8636 1.6 3690 3.1 13608 1.1
Santa Catarina 3038 -0.6 1052 1.9 1708 -0.5
Sao Paulo 3822 14 2172 -0.4
Sub total 70121 0.5 9688 1.7 6354 3.9 80686 0.5
Others 9534 7.5 2143 -7.5 592 -0.4 9544 9.3
Brazil 79655 1.3 11831 -0.1 6946 3.5 90230 1.3

A% indicates percentage difference with 2014.

Table B.4. Canada, 2015 wheat production, by state (thousand tons)

Maize Wheat

2015 A% 2015 A%
Alberta 8290 -11.3
Manitoba 3654 -0.1
Ontario 2965 -2.0 1725 -1.5
Quebec 7559 -0.5
Saskatchewan 13055 -7.8
Sub total 10525 -1.0 26724 -7.6
others 1320 3.0 3949 9.7

Canada 11845 -0.5 30673 -7.9
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A% indicates percentage difference with 2014.

Table B.5. United States, 2015 maize, rice, wheat and soybean production, by state (thousand tons)

States Maize Rice Wheat Soybean

2015 A% 2015 A% 2015 A% 2015 2%

Alabama 1156 0.4 517 0.1
Arkansas 2491 -1.1 5045 -0.7 686 1.3 4324 -1.0
California 1661  -1.0 585 26.2
Colorado 3740 -0.1 2461 1.2
Georgia 1396 43 311 1.2
Idaho 2692 6.4
Illinois 56608  -5.2 1231 08 14790  -0.8
Indiana 24504  -11.1 694 0.2 8221 -1.8
lowa 61796 2.8 13721 -0.3
Kansas 14240 -1.0 7795 16.2 3841 -1.0
Kentucky 5854 2.0 1004 1.9 2279 -0.3
Louisiana 1783 -16 1419  -42 2107 —
Maryland 477 0.2 632 0.0
Michigan 9087 0.5 988 1.1 2497 -0.3
Minnesota 31951 6.8 1833 3.8 8301 -0.1
Mississippi 2233 2.0 622 -2.8 343 1.0 3048 2.1
Missouri 15680  -1.8 666 1.0 1184 1.3 6566 -7.4
Montana 5565 -2.4
Nebraska 42647 48 2072 7.2 7785 -1.0
New York 2545 0.4 165 1.4
North Carolina 2611 0.2 1220 0.4 1876 -0.4
North Dakota 8055 1.1 9343 1.1 5390 2.2
Ohio 15239 -1.38 1109 1.0 6793 1.8
Oklahoma 1106 22 1449 11.9
Oregon 1155 -4.5
Pennsylvania 4039 0.2 268 0.9 809 0.3
South Carolina 314 0.7
South Dakota 19981  -0.1 3251 -8.9 6238 -0.3
Tennessee 3621 1.0 865 1.4 1996 -1.0
e 7579 13 488 0.2 2077 13.1
Virginia 1292 0.2 486 0.9 701 0.3
Washington 2884 2.3
Wisconsin 12646 2.6 448 1.4 2220 3.6
Sub total 353879 0.2 9901  -1.2 54954 2.7 104652  -1.3
others 7865 17.7 1624 16.0 2103 4.9

USA 361744 0.2 9923  -1.7 56578 2.6 106755  -0.1
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Annex C. Quick reference guide to
CropWatch indicators, spatial units, and
production estimation methodology

The following sections give a brief overview of CropWatch indicators and spatial units, along with a
description of the CropWatch production estimation methodology. For more information about
CropWatch methodologies, visit CropWatch online at www.cropwatch.com.cn.

CropWatch indicators

The CropWatch indicators are designed to assess the condition of crops and the environment in which
they grow and develop; the indicators—RAIN (for rainfall, TEMP (temperature), and RADPAR
(photosynthetically active radiation, PAR)—are not identical to the weather variables, but instead are
value-added indicators computed only over crop growing areas (thus for example excluding deserts and
rangelands) and spatially weighted according to the agricultural production potential, with marginal areas
receiving less weight than productive ones. The indicators are expressed using the usual physical units
(e.g., mm for rainfall) and were thoroughly tested for their coherence over space and time. CWSU are the
CropWatch Spatial Units, including MRUs, MPZ, and countries (including first-level administrative districts
in select large countries). For all indicators, high values indicate "good" or "positive."

BIOMSS

Biomass accumulation potential

Crop/ grams dry An estimate of biomass that could Biomass is presented as maps by pixels, maps
Ground matter/m’, pixel = potentially be accumulated over the showing average pixels values over CropWatch
and or CWSU reference period given the prevailing = spatial units (CWSU), or tables giving average
satellite rainfall and temperature conditions. values for the CWSU. Values are compared to the

average value for the last five years (2010-14),
with departures expressed in percentage.

CALF

Cropped arable land and cropped arable land fraction

Crop/ [0,1] number, The area of cropped arable land as The value shown in tables is the maximum value

Satellite pixel or CWSU fraction of total (cropped and of the 8 values available for each pixel; maps

average uncropped) arable land. Whether a show an area as cropped if at least one of the 8
pixel is cropped or not is decided observations is categorized as "cropped."
based on NDVI twice a month. (For Uncropped means that no crops were detected
each four-month reporting period, over the whole reporting period. Values are
each pixel thus has 8 cropped/ compared to the average value for the last five
uncropped values). years (2010-14), with departures expressed in
percentage.

CROPPING INTENSITY
Cropping intensity Index

Crop/ 0,1,2,0r3; Cropping intensity index describes Cropping intensity is presented as maps by pixels

Satellite Number of the extent to which arable land is or spatial average pixels values for MPZs, 31
crops growing used over a year. It is the ratio of the  countries, and 7 regions for China. Values are
over a year for total crop area of all planting seasons = compared to the average of the previous five
each pixel in a year to the total area of arable years, with departures expressed in percentage.

land.
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NDVI
Normalized Difference Vegetation Index
Crop/ [0.12-0.90] An estimate of the density of living
Satellite number, pixel or = green biomass.
CWSU average
RADPAR

NDVI is shown as average profiles over time at
the national level (cropland only) in crop
condition development graphs, compared with
previous year and recent five-year average (2010-
14), and as spatial patterns compared to the
average showing the time profiles, where they
occur, and the percentage of pixels concerned by
each profile.

CropWatch indicator for Photosynthetically Active Radiation (PAR), based on pixel based PAR

Weather/Sa = W/m?, CWSU The spatial average (for a CWSU) of

tellite PAR accumulation over agricultural
pixels, weighted by the production
potential.

RAIN

CropWatch indicator for rainfall, based on pixel-based rainfall

Weather/G  Liters/m%, CWSU = The spatial average (for a CWSU) of

round and rainfall accumulation over

satellite agricultural pixels, weighted by the
production potential.

TEMP

RADPAR is shown as the percent departure of the
RADPAR value for the reporting period compared
to the recent fourteen-year average (2001-14),
per CWSU. For the MPZs, regular PAR is shown as
typical time profiles over the spatial unit, with a
map showing where the profiles occur and the
percentage of pixels concerned by each profile.

RAIN is shown as the percent departure of the
RAIN value for the reporting period, compared to
the recent fourteen-year average (2001-14), per
CWSU. For the MPZs, regular rainfall is shown as
typical time profiles over the spatial unit, with a
map showing where the profiles occur and the
percentage of pixels concerned by each profile.

CropWatch indicator for air temperature, based on pixel-based temperature

Weather/G = °C, CWSU The spatial average (for a CWSU) of

round the temperature time average over
agricultural pixels, weighted by the
production potential.

VCIx

Maximum vegetation condition index

Crop/ Number, pixel Vegetation condition of the current

Satellite to CWSU season compared with historical
data. Values usually are [0,1], where
0is "NDVI as bad as the worst recent
year" and 1is "NDVI as good as the
best recent year." Values can exceed
the range if the current year is the
best or the worst.

VHI

Vegetation health index

Crop/ Number, pixel The average of VCl and the

Satellite to CWSU temperature condition index (TCl),

with TCI defined like VCI but for

TEMP is shown as the departure of the average
TEMP value (in degrees Centigrade) over the
reporting period compared with the average of
the recent 14 years (2001-14), per CWSU. For the
MPZs, regular temperature is illustrated as typical
time profiles over the spatial unit, with a map
showing where the profiles occur and the
percentage of pixels concerned by each profile.

VClx is based on NDVI and two VCl values are
computed every month. VClx is the highest VCI
value recorded for every pixel over the reporting
period. A low value of VCIx means that no VCI
value was high over the reporting period. A high
value means that at least one VCl value was high.
VCl is shown as pixel-based maps and as average
value by CWSU.

Low VHI values indicate unusually poor crop
condition, but high values, when due to low
temperature, may be difficult to interpret. VHI is
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INDICATOR \

temperature. VHI is based on the shown as typical time profiles over Major
assumption that "high temperature is = Production Zones (MPZ), where they occur, and
bad" (due to moisture stress), but the percentage of pixels concerned by each
ignores the fact that low profile.

temperature may be equally "bad"

(crops develop and grow slowly, or

even suffer from frost).

VHIn

Minimum Vegetation health index

Crop/ Number, pixel VHIn is the lowest VHI value for every = Low VHIn values indicate the occurrence of water

Satellite to CWSU pixel over the reporting period. stress in the monitoring period, often combined
Values usually are [0, 100]. Normally, = with lower than average rainfall. The spatial/time
values lower than 35 indicate poor resolution of CropWatch VHIn is 16km/week for
crop condition. MPZs and 1km/dekad for China.

Note: Type is either "Weather" or "Crop”; source specifies if the indicator is obtained from ground data, satellite readings, or a
combination; units: in the case of ratios, no unit is used; scale is either pixels or large scale CropWatch spatial units (CWSU). Many
indicators are computed for pixels but represented in the CropWatch bulletin at the CWSU scale.

CropWatch spatial units (CWSU)

CropWatch analyses are applied to four kinds of CropWatch spatial units (CWSU): Countries, China, Major
Production Zones (MPZ), and global crop Monitoring and Reporting Units (MRU). The tables below
summarize the key aspects of each spatial unit and show their relation to each other. For more details
about these spatial units and their boundaries, see the CropWatch bulletin online resources.

SPATIAL LUNITS

CHINA

Overview Description

Seven monitoring The seven regions in China are agro-economic/agro-ecological regions that together cover the bulk of national
regions maize, rice, wheat, and soybean production. Provinces that are entirely or partially included in one of the

monitoring regions are indicated in color on the map below.
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Countries (and first-level administrative districts, e.g., states and provinces)

Overview

“Thirty plus one”
countries to
represent main
producers/exporters
and other key
countries.

Description

CropWatch monitored countries together represent more than 80% of the production of maize, rice, wheat and
soybean, as well as 80% of exports. Some countries were included in the list based on criteria of proximity to
China (Uzbekistan, Cambodia), regional importance, or global geopolitical relevance (e.g., four of five most
populous countries in Africa). The total number of countries monitored is “thirty plus one,” referring to thirty
countries and China itself. For the nine largest countries—, United States, Brazil, Argentina, Russia, Kazakhstan,
India, China, and Australia, maps and analyses may also present results for the first-level administrative
subdivision. The CropWatch agroclimatic indicators are computed for all countries and included in the analyses
when abnormal conditions occur. Background information about the countries’ agriculture and trade is available

on the CropWatch Website, www.cropwatch.com.cn.

Major Production Zones (MPZ)

Overview

Six globally
important areas of
agricultural
production

Description

The six MPZs include West Africa, South America, North America, South and Southeast Asia, Western Europe, and
Central Europe to Western Russia. The MPZs are not necessarily the main production zones for the four crops
(maize, rice, soybean, wheat) currently monitored by CropWatch, but they are globally or regionally important
areas of agricultural production. The six zones were identified based mainly on production statistics and
distribution of the combined cultivation area of maize, rice, wheat and soybean.
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Global Monitoring and Reporting Unit (MRU)

Overview Description

65 agro- MRUs are reasonably homogeneous agro-ecological/agro-economic units spanning the globe, selected to capture
ecological/agro- major variations in worldwide farming and crops patterns while at the same time providing a manageable (limited)
economic units number of spatial units to be used as the basis for the analysis of environmental factors affecting crops. Unit
across the world numbers and names are shown in the figure below. A limited number of units (e.g., MRU-63 to 65) are not relevant

for the crops currently monitored by CropWatch but are included to allow for more complete coverage of global
production. Additional information about the MRUs is provided online under www.cropwatch.com.cn .
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Production estimation methodology

The main concept of the CropWatch methodology for estimating production is the calculation of current
year production based on information about last year’s production and the variations in crop yield and
cultivated area compared with the previous year. The equation for production estimation is as follows:

Production; = Production;_; * (1 + AYield;) * (1 + AArea;)

where i is the current year, AYield; and AArea; are the variations in crop yield and cultivated area
compared with the previous year; the values of AYield; and AArea; can be above or below zero.

For the 31 countries monitored by CropWatch, yield variation for each crop is calibrated against NDVI
time series, using the following equation:
AYield; = f(NDVI;, NDVI;_;)

where NDVI; and NDV1I;_, are taken from the time series of the spatial average of NDVI over the crop
specific mask for the current year and the previous year. For NDVI values that correspond to periods after
the current monitoring period, average NDVI values of the previous five years are used as an average
expectation. AYield; is calculated by regression against average or peak NDVI (whichever yields the best
regression), considering the crop phenology of each crop for each individual country.



118 | CROPWATCH BULLETIN AUGUST 2015

A different method is used for areas. For China, CropWatch combines remote-sensing based estimates of
the crop planting proportion (cropped area to arable land) with a crop type proportion (specific type area
to total cropped area). The planting proportion is estimated based on an unsupervised classification of
high resolution satellite images from HJ-1 CCD and GF-1 images. The crop-type proportion for China is
obtained by the GVG instrument from field transects. The area of a specific crop is computed by
multiplying farmland area, planting proportion, and crop-type proportion of the crop.

To estimate crop area for wheat, soybean, maize, and rice outside China, CropWatch relies on the
regression of crop area against cropped arable land fraction of each individual country (paying due
attention to phenology):

Area; = a+ b * CALF;
where a and b are the coefficients generated by linear regression with area from FAOSTAT or national
sources and CALF the Cropped Arable Land Fraction from CropWatch estimates. AArea; can then be
calculated from the area of current and the previous years.
The production for "other countries" (outside the 31 CropWatch monitored countries) was estimated as

the linear trend projection for 2015 of aggregated FAOSTAT data (using aggregated world production
minus the sum of production by the 31 CropWatch monitored countries).



119 |

Data notes and bibliography

VIl Censo Agricola, Canadero y Forestal. "Mexico. Datos por Entidad Federativa." http://ceieg.chiapas.gob.mx/home/wp-
content/uploads/2009/06/Datos_por_Entidad_Federativa_Censo_Agropecuario.pdf

ACAPS. Global Emergency Overview. http://geo.acaps.org/

ACAPS. http://www.acaps.org/img/documents/d-acaps_district_profile_gorkha_nepal_earthquake_1_may 2015.pdf and
http://acaps.org/img/documents/b-acaps-briefing-note-myanmar-floods-6-aug-2015.pdf

Agriwatch, http://www.agriwatch.com/freestorydetails.php?st=NEWS&commodity_id=&sid=351986

Alberta Agriculture and Forestry.

http://www1.agric.gov.ab.ca/Sdepartment/deptdocs.nsf/all/sis5219/Sfile/us_crops_june10_2015.pdf

AON, 2015. “Catastrophe losses hit USD46 billion but represent a 58% drop in the first half average: Impact Forecasting
report.”http://aon.mediaroom.com/2015-07-21-Catastrophes-losses-hit-USD46-billion-but-represent-a-58-drop-in-the-first-
half-average-Impact-Forecasting-report

Australian Bureau of Meteorology (BOM), http://www.bom.gov.au

Barton B, Clark S E. 2014. U.S. Corn Production, How Companies & Investors Can Cultivate Sustainability. Ceres Report, June 2014.
Ceres, Boston MA. 71 pp

BBC. http://www.bbc.com/news/live.world-africa-342225048

http://www.bbc.com/news/world-asia-china-34441060

Business Insurance.com. http://www.businessinsurance.com/article/20150729/NEWS09/150729822

California, State of. http://gov.ca.gov/docs/4.1.15_Executive_Order.pdf

Canadian Press, The, 2015. "Alberta Drought 2015: Minister Won't Declare Agricultural Emergency Yet."
http://www.huffingtonpost.ca/2015/08/07/alberta-drought-2015_n_7956534.html.

Carroll, J, https://www.jimcarroll.com/2005/12/10-big-trends-for-agriculture/

China Daily, http://www.chinadaily.com.cn/world/2015-09/11/content_21842836.htm
http://www.chinadaily.com.cn/world/2015-09/11/content_21844333.htm
http://www.chinadaily.com.cn/world/2015-10/24/content_22272565.htm

China Post, http://www.chinapost.com.tw/taiwan/national/national-news/2015/08/22/443926/Goni-to.htm

Dimitri C, Effland A, Conklin N. 2005. The 20th Century Transformation of U.S. Agriculture and Farm Policy. USDA Economic
Information Bulletin No. (EIB-3) 17 pp.

Disaster Report, 2015. http://www.disaster-report.com/ and http://www.disaster-report.com/2014/12/natural-disasters-2015-
will-hurt-50-more.html
http://disaster-report.com

EIA (U.S. Energy Information Administration), http://www.eia.gov/tools/fags/faq.cfm?id=90&t=4 and
http://www.eia.gov/tools/fags/fag.cfm?id=90&t=4.

EM-DAT The International Disaster Database (Centre for Research on the Epidemiology of Disasters (CRED),
www.emdat.be/database

FAO, FAOSTAT, http://faostat.fao.org/

FAO, GIEWS, country briefs, http://www.fao.org/giews/countrybrief/

FAO, http://www.fao.org/emergencies/fao-in-action/stories/stories-detail/en/c/293974/ and
http://www.fao.org/emergencies/fao-in-action/stories/stories-detail/en/c/294676/ and
http://www.fao.org/emergencies/fao-in-action/stories/stories-detail/en/c/326111/
http://www.fao.org/giews/countrybrief/country.jsp

FEMA, http://www.fema.gov/

FEWS, http://www.fews.net/global/alert/october-8-2015

Food Security Cluster. http://foodsecuritycluster.net/sites/default/files/Nepal%20ALIA%20-
%20Agricultural%20Livelihoods%20Impact%20Appraisal%20-%20June%2006_0.pdf

Gale F, Hansen J, Jewison M. 2014. China’s Growing Demand for Agricultural Imports. EIB-136, U.S. Department of Agriculture,
Economic Research Service.

Gale F. 2013. Growth and Evolution in China’s Agricultural Support Policies, ERR-153. U.S. Department of Agriculture, Economic
Research Service.

Geo-Mexico, http://geo-mexico.com/?p=6370

GEO, http://www.geo.acaps.org, ACAPS (Assessment Capacities Project)

GMO Compass, http://www.gmo-compass.org/eng/agri_biotechnology/gmo_planting/257.global_gm_planting_2013.html

Grains Canada, https://www.grainscanada.gc.ca/soybeans-soja/ssm-mss-eng.htm

Guardian, http://www.theguardian.com/environment/datablog/2010/jan/22/us-corn-production-biofuel-ethanol

Guardian,http://www.theguardian.com/environment/2015/oct/15/el-nino-winter-weather-forecast

http://www.theguardian.com/world/2015/aug/31/tropical-storm-erika-dominica-declares-disaster-status-and-appeals-
for-aid

http://www.theguardian.com/world/live/2015/sep/15/chile-earthquake-massive-83-magnitude-tremor-strikes-
santiago-live-updates



120

Hamel, Marie-Andrée and Erik Dorff. “Corn: Canada's third most valuable crop.” http://www.statcan.gc.ca/pub/96-325-

x/2014001/article/11913-eng.htm

Humanitarian Response, https://www.humanitarianresponse.info/en/operations/southern-africa/infographic/sadc-regional-

summary-food-livelihoods-insecurty-vac-2015

India Environment Portal, http://www.indiaenvironmentportal.org.in/media/iep/infographics/flood%20map/floods.html and
http://indiaenvironmentportal.org.in/media/iep/infographics/2015%20Floods/tracker.html

IGC, http://www.igc.int/en/grainsupdate/sd.aspx

INE (Instituto Nacional de Estadisticas, Chile),
http://www.ine.cl/canales/menu/publicaciones/calendario_de_publicaciones/pdf/informe_anual_agropecuarias_2013.pdf

INEGI, Anuario de estadisticas por entidad federativa, 2012.,
http://www.inegi.org.mx/prod_serv/contenidos/espanol/bvinegi/productos/integracion/pais/aepef/2012/Aepef2012.pdf

Insurance Journal, http://www.insurancejournal.com/news/international/2015/07/14/374894.htm

McBride W D, Greene C, Foreman L, Ali M. 2015. The Profit Potential of Certified Organic Field Crop Production, ERR-188, U.S.
Department of Agriculture, Economic Research Service.

National Climate Center, China. http://ncc.cma.gov.cn/Website/?NewsID=9775

Nature, http://www.nature.com/news/developing-el-ni%C3%B1o-could-be-strongest-on-record-1.18184

NDTV, http://www.ndtv.com/india-news/five-people-killed-in-maghalaya-landslides-772087

New York Times, http://www.nytimes.com/ and http://www.nytimes.com/2015/05/12/world/europe/fear-of-ruin-as-disease-
takes-hold-of-italys-olive-trees.html
http://www.nytimes.com/2015/10/19/world/africa/ethiopia-a-nation-of-farmers-strains-under-severe-drought-html

NOAA Climate Prediction Center, http://www.cpc.ncep.noaa.gov/data/indices/

NOAA National Climatic Data Center, http://www.ncdc.noaa.gov/sotc/global/2014

People.cn, http://politics.people.com.cn/n/2015/0609/c70731-27122733.html;

Producer.com, http://www.producer.com/daily/floods-threaten-argentinas-2015-16-wheat-crop/, posted August 11, 2015

Reliefweb.Int, 2015, http://www.reliefweb.int/ and http://reliefweb.int/report/nepal/post-landslide-quick-assessment-situation-
ward-6-barabhise and http://reliefweb.int/sites/reliefweb.int/files/resources/04.22.15%20-%20USAID-
DCHA%20Typhoon%20Maysak%20Fact%20Sheet%20%233.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/final_finalHRD.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/sadc_flood_and_livelihoods_insecurity-
vac_2015_results_sept2015.pdf

Sinosphere, http://sinosphere.blogs.nytimes.com/2015/09/29/typhoon-dujuan-batters-taiwan-with-heavy-rain-and-winds/

Statistics Canada, 2014. Human Activity and the Environment. Agriculture in Canada.

Telegraph India, http://www.telegraphindia.com/1150731/jsp/calcutta/story_34583.jsp

USDA FSA, http://www.fsa.usda.gov and

http://apps.fas.usda.gov/psdonline/circulars/grain.pdf

WAMIS, http://www.wamis.org/index.php

Wang S L, Heisey P, Schimmelpfennig D, Ball E. 2015. Agricultural Productivity Growth in the United States: Measurement, Trends,
and Drivers, ERR-189, U.S. Department of Agriculture, Economic Research Service.

Wikipedia, 2015, http://en.wikipedia.org/wiki/North_American_Free_Trade_Agreement,
https://en.wikipedia.org/wiki/Agriculture_in_Mexico#Crops,
https://en.wikipedia.org/wiki/2015_North_Indian_Ocean_cyclone_season#Cyclonic_Storm_Komen,
https://en.wikipedia.org/wiki/Typhoon_Chan-hom_%282015%29,
https://en.wikipedia.org/wiki/Typhoon_Maysak_%282015%29, https://en.wikipedia.org/wiki/Typhoon_Noul_%282015%29
https://en.wikipedia.org/wiki/Hurricane_Joaquin
https://en.wikipedia.org/wiki/Hurricane_Patricia
https://en.wikipedia.org/wiki/Tropical_Storm_Erika
https://en.wikipedia.org/wiki/Typhoon_Soudelor_%282015%29

Xinhua, 2015, http://news.xinhuanet.com/2015-05/15/c_1115302849.htm).



| 121

Acknowledgments

This bulletin is produced by the CropWatch research team at the Institute of Remote Sensing and Digital
Earth (RADI), at the Chinese Academy of Sciences in Beijing, China. The team gratefully acknowledges the
active support of a range of organizations and individuals, both in China and elsewhere.

Financial and programmatic support is provided by the Ministry of Science and Technology of the
People's Republic of China, National Natural Science Foundation of China, State Administration of Grain,
and the Chinese Academy of Sciences. We specifically would like to acknowledge the financial support
through the National High Technology Research and Development Program of China (863 program),
Grant No. 2012AA12A307; China Grains Administration Special Fund for Public Interest, Grant No.
201313009-02, 201413003-07; CAS global food production monitoring and customization service, Grant
No. KFJ-EW-STS-017; Visiting Professorships for Senior International Scientists, Grant No. 2013T1Z0016;
and RADI funding in the form of the "Global Spatial Information System for Environment and Resources"
project.

The following contributions by national organizations and individuals are greatly appreciated: National
Remote Sensing Center of China and China Center for Resources Satellite Data and Application for
providing the HJ-1 CCD and GF-1 data; China Meteorological Satellite Center for providing FY-2/3 data;
China Meteorological Data Sharing Service System for providing the agro-meteorological data.

The following contributions by international organizations and individuals are also recognized: Francois
Kayitakire at FOODSEC/JRC for making available and allowing use of their crop masks; Ferdinando Urbano
also at FOODSEC/JRC for his help with data; Herman Eerens, Dominique Haesen, and Antoine Royer at
VITO, for providing the JRC/MARS SPIRITS software, Spot Vegetation imagery and growing season masks,
together with generous advice; Patrizia Monteduro and Pasquale Steduto for providing technical details
on GeoNetwork products; and IIASA and Steffen Fritz for their land use map.



122]

Online resources

This bulletin is only part of the CropWatch resources available. Visit
www.cropwatch.com.cn for access to additional resources, including the
methods behind CropWatch, country profiles, and other CropWatch
publications. For additional information or to access specific data or high-
resolution graphs, simply contact the CropWatch team at
cropwatch@radi.ac.cn.

Online Resources posted on www.cropwatch.com.cn:

v

Definition of spatial units

A description of the four spatial levels of analysis: Monitoring and Reporting Units (MRU), Major
Production Zones (MPZ), selected countries, and the use of sub-national administrative areas.
Methodology

Overview of CropWatch data sources and methods.

Time series of indicators

Background data on agroclimatic indicators presented in a series of tables.

Country profiles

Short profiles for each of the 30 countries and China highlighting key facts of interest to agriculture.
Country long term trends

Quick overview of average crop area, yield, and production values for maize, rice, soybean, and
wheat for recent years, along with long-term (2001-12) trends (based on FAOSTAT data).



CropWatch bulletins introduce the use of several
new and experimental indicators. We would be
very interested in receiving feedback about their
performance in other countries. With feedback
on the contents of this report and the
applicability of the new indicators to global
areas, please contact:

Professor Bingfang Wu

Institute of Remote Sensing and Digital Earth
Chinese Academy of Sciences, Beijing, China
E-mail: cropwatch@radi.ac.cn, wubf@radi.ac.cn
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