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Bulletin overview and reporting period

This CropWatchulletin presents a global overview of crop stage and condition betvi@enber

2021 and January2022, a period referred to in this bulletin as tf@NDJOctober, November

Decemberand January LISNA 2 R 2 NJ 2dza G TheKoBlletia StBeLI24RButhy 3 LISNR 2 R @
publication issued by the CropWatch group at tkerospace Information Research InstitfdR)

of the Chinese Academy of Sciences, Beijing.

CropWatch indicators

CropWatchanalyses are based mostly on several standard as well as new ¢grasad and
remote sensing indicators, following a hierarchical approach.

In parallel to an increasing spatial precision of the analyses, indicators become more focused on
agriculture ashe analyses zoom in to smaller spatial units. CropWatch uses two sets of indicators:
(i) agroclimatic indicators RAIN, TEMP, RADPAR, and potential BIOMSS, which describe weather
factors and its impacts on crops. Importantly, the indicators RAIN, TEMPARA&R BIOMSS do

not directly describe the weather variables rain, temperature, radiation, or biomass, but rather
they are spatial averages over agricultural areas, which are weighted according to the local crop
production potential; and (ii) agronomicditators VHIn, CALF, and VCIx and vegetation indices,
describing crop condition and development. (iii) PAY indicators: planted area, yield and production.

For each reporting period, the bulletin reports on the departures for all seven indicators, which
(with the exception of TEMP) are expressed in relative terms as a percentage change compared to
the average value for that indicator for the last five or fifteen years (depending on the indicator).For
more details on the CropWatch indicators and spatial suned for the analysis, please see the
quick reference guide in Annex B, as well as online resources and publications posted at
www.cropwatch.cn

CropWatch analysis and indicators

The analyses cover large glblmones; major producing countries of maize, rice, wheat, and
soybean; and detailed assessments for Chinese regions, 42 major agricultural countries, and 217
AgroEcological Zones (AEZs).

This bulletin is organized as follows:

Chapter Spatial coverage Keyindicators

Chapter1  World, using Mapping and Reporting Units (MRU RAIN, TEMP, RADPAR, BIOMSS
65 large, agreecologically homogeneous units
covering the globe

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

Chapter 3 42 key countries (main producers and exporters, As above plus NDVI and GVG survey
and 210 AEZs

Chapter 4 China and regions As above plus higresolution images;

Pest and crops trade prospects
Chapter 5 Production outlook, and updates on disaster events and EI Nifio.
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Xiii

Regular updates and online resources

The bulletin is released quarterly in both English and ChinesmilEropwatch@radi.ac.crio
sign up for the mailing listrovisit CropWatch online atww.cropwatch.cn
http://cloud.cropwatch.cn/
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EXECUTIVE SUMMARY

Executive summary

The current CropWatchbulletin describes worldvide crop condition and food production as
appraised by data up to the end of January 2022. It is prepared by an international team
coordinated by the Aerospace Information Research Institute, Chinese Academy of Sciences.

The asessment is based mainly on remotely sensed data. It covers prevailing weather conditions,

including extreme factors, at different spatial scales, starting with global patterns in Chapter 1.

Chapter 2 focuses on agoimatic and agronomic conditions in rajproduction zones in all

continents. Chapter 3 covers the major agricultural countries that, together, make up at least 80%

2F LINPRdAzOGA2Y YR SELRNIA&A O6GKS &aO2NB O2dzy i NAS&¢
attention is paid to the production oldok of major cereal and oil crops (maize, rice, wheat and

soybean) countries in the Southern Hemisphere and some tropical anttapibal countries.

Subsequent sections of Chapter 5 describe the global disasters that occurred from October 2021

to January2022.

This bulletin covers the beginning of the rainy season in the Southern Hemisphere, as well as the
sowing period and early vegetative growth of (winter) wheat in the Northern Hemisphere.

Agro-climatic conditions

Global temperatures continued thaipward trend in 2021. It was slightly slowed by La Nifia, which

is expected to last until April 2022. Nevertheless, 2@82% the sixth warmest year on record.
Temperatures were 0.84°C above the average of the 2@thtury. In Brazil, deforestation, fueled

by high prices for soybean, maize and beef intensified even more in 2021. It had hit the highest
point in the last 15 yearsA new study found that a warmer, dryer environment already has
pushed 28% of Amazonian agricultural space out of its optimum dicmiditions. The research
LINBRAOGSR GKIG pm: 2F (GKS NBIA2YyQa | ANRKR Odzf G dzNJ €
As expected, La Nifia had a negative effect on precipitation in the south of Brazil and Paraguay and
eastern Africa. However, otheegions were also plagued by drought as well, such as the Maghreb
and Morocco in particular. That country is experiencing the most severe drought conditions of the
last 30 years. Heavy rainfall in January brought some relief to Central Asia and especially
Afghanistan, which had suffered from a prolonged drought. Most of Africa south of the Sahara
received below average rainfall. The monsoon rains north of the equator stopped earlier than
normal and in the south, they started with a delay. This has causeajtt conditions in northern
Zimbabwe, Mozambique, Zambia, Malawi, Tanzania and Madagascar. The southern Plains, an
important winter wheat production region of the USA encompassing Texas, Oklahoma and Kansas
has experienced moderate to extreme drought ciimhs starting last fall. Rainfall was below
average for most of Europe in October and early November, when precipitation returned to
average levels for Central and Eastern Europe. Rainfall was near average for the important rice
production countries in &itheast Asia. It was more abundant than usual in regions along the
Yellow River in China. It caused localized flooding, which in turn delayed sowing of winter wheat.
Above average rainfall, which is attributed to La Nifia, provided favorable conditiomeghéat
production in Australia.
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Key findings of this report

Maize: Favorable weather conditions helped ensure good harvest conditions in the USA and
Europe.The drought in the south of Brazil is impacting its maize produgctiansing a drop by 5%
Conditions have been favorable in Argenti@@opWatch estimates an increase in production by
9% in ArgentinaAfrica south of the equator: Sowing was impacted by a delay in the onset of the
monsoon season. Below average rainfall is causing drought comsld@ind yield losse€onditions

are favorable for winter maize production in south and sea#st Asia.

Rice Conditions during the monsoon season were favorable in South and Southeasthfisia
harvest conditions were favorahl&he combined output fronthe 12 countries monitored by
CropWatch, accounting for 36% global rice production, is expected to increase by 1.5%.

Wheat Conditions for wheat production in the Southern Hemisphere were generally favorable,
apart from Brazil, which suffered from drougtdnditions. Argentina, South Africa and Australia
benefitted from above average rainfall which resulted in record yield leWilster wheat was off

to a slow start in Europe and Turkdyutconditions returned to average starting in raldbvember.
Winter wheat in the southern Plains of the USA is impacted by drought condiSoméng was
delayed in regions along the Yellow River in China due to abnormally high rainfall in the autumn
Overall, ¢pbal wheat production is projected to drop by 2% fr@oR1.

Soybean Conditions are mixed in Brazil: Favorable in Mato Grosso, while the south ofaBichzil
Paraguayare impacted by drought condition€onditions in Argentina are favorablgéropWatch
estimates an increase in production by 1% in Brazil anth4%gentina over the last year.
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Chapter 1. Global agroclimatic patterns

Chapter 1 describes the CropWatch Agroclimatic Indicators (CWAISs) rainfall (RAIN), temperature
(TEMP), and radiation (RADPAR), along with the agronomic indicator for potential biomass
(BIOMSS) in sixfijve global Monitoring and Reporting Units (MRU). RAIEMP, RADPAR and

BIOMSS are compared to their average value for the same period over the last fifteen years (called

GKS aF @SNI 3Se¢0d LYRAOFG2NI @l tdzSa F2N Lt aw! &

information about the MRUs and indicators, pleasee Annex B and online CropWatch resources
at www.cropwatch.cn

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

This bulletin describes environmental and cigpwth conditions over the period from October

2021 to January 2022, ONDJ, re¢erto as "reporting period". In this chapter, we focus on 65
spatial "Mapping and Reporting Units"(MRU) which cover the globe, but CWAIs are averages of
climatic variables over agricultural areas only inside each MRU. For instance, in the "Sahara to
Afghandesert” MRU, only the Nile Valley and other cropped areas are considered. MRUs are listed
in Annex B and serve the purpose of identifying global climatic patterns. Refer to Annex A for
definitions and to table A.1 for 2021 ONDJ numeric values of CWAM®Kby Although they are
expressed in the same units as the corresponding climatological variables, CWAIs are spatial
averages limited to agricultural land and weighted by the agricultural production potential inside
each area.

We also stress that the refemee period, referred to as "average” in this bulletin covers the 15
year period from 2007 to 2021. Although departures from the 20021 are not anomalies (which,
strictly, refer to a "normal period” of 30 years), we nevertheless use that terminolog\spEuific
reason why CropWatch refers to the most recent 15 years is our focus on agriculture, as already
mentioned in the previous paragraph. 15 years is deemed an acceptable compromise between
climatological significance and agricultural significanceicaljure responds much faster to
persistent climate variability than 30 years, which is a full generation. For "biological" (agronomic)
indicators used in subsequent chapters we adopt an even shorter reference period of 5 years (i.e.
2017-2021) but the BDMSS indicator is nevertheless compared against the longer 15YA fifteen
year average). This makes provision for the fast response of markets to changes in supply but also
to the fact that in spite of the long warming trend, some recent years (e.g. 20P816¥13) were

below the trend.

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

Considering the size of the areas covered in this section, even small departures may have dramatic
effects on vegetation and agriculture due to the witlzione spatial variability of weather. It is
important to note that we have adoptedn improved calculation procedure of the biomass
production potential in the bulletin based on previous evaluation. The improved approach includes
sunshine (RADPAR), TEMP and RAIN.
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1.2 Global overview

2021 was the sixth warmest year on recof@mperatures were 0.84°C above the average of the
20thcentury. A La Nifia episode, which tends to cool global temperatures, helped slow the increase
in temperature.

In October, much warmer than usual temperatures were recorded for the Eastern USA and
northeastern Siberia. Eastern Europe and Central Asia recorded close to normal or even below
average temperatures. Precipitation was above average in the neetft of the USA, East Asia

and Scandinavia. The rest of Europe, from the west to the Umlever exgrienced below
average rainfall. A rainfall deficit was recorded for Central Asia and the Pampas in Argentina as
well.

In November, temperatures were above average for most of north America, apart from the
southeast of the USA. In Africa, above averagepenatures were observed for the countries
bordering the southern Sahara. Siberia also experienced above average temperatures. Most of
the USA, as well as the near East and Central Asia experienced drier than usual conditions. Wetter
conditions were obsewrd for Eastern Asia, mainly the North China plain as well as for Eastern
Australia.

In December, lie SouthEast of the USA experienced strong positive temperature departures,
whereas in the NorthWest of Canada, temperatures were below average. They warmer than

usual as well in Central and Eastern Asia. The strongest precipitation deficits were recorded for
Southern Brazil, Paraguay and the sea#st of the USA. The Maghreb also experienced far drier
than normal conditions, together with Central andskern Asia.

In January 2022, temperatures were cooler than average for the eastern half of North America and
the Indian sukcontinent. North Africa also experienced below average temperatures.
Precipitation was above average in the Horn of Africa, SofiiteASouth Asia and Southeast Asia,

as well as Southern Australia. Drier than usual conditions were observed for the southern USA and
Mexico, as well as Western Europe and the Maghreb.

Figure 1.1 shows unweighted averages of the CropWatgbclimatic Indicators (CWAIs), i.e. the
arithmetic means of all 65 MRUSs, which are relatively close to average. CWAIs are computed only
over agricultural areas, and they display a relatively average situation, globally. During the
monitoring period, tenperatures were 0.4°C above the 15YA, rainfall was below average, whereas
solar radiation was near average.
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Figure 11 global departure from recent 14ear average of the RAIN, TEMP and RADPAR indicators. The last
period coversOctober2021to January (ONDJ) 2022 (average of 65 MRUs, unweighted).

1.3 Rainfall
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Figure 12 Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and
Reporting Unit: departure of October@1 to January 2022 total from 2002021 average (15YA), in percent.

The rainfall departure map shows dryer conditions-38%) for most of the important crop
production regions in Brazil, West Africa, Southern and Eastern Africa, as well as for thebMaghre
California, the Andes region in Argentina, Central Chile, South and Eastern Asia, together with most
of Australia, were the only zones that received above average rainfall. In the remaining zones,
conditions were drier than usual, mainly in the southéaf of North America, southern Brazil

and most of suksaharan Africa and Central Asia.
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1.4 Temperatures
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Fi(?ure 13 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping
and Reporting Unit: departure of October 2021 to January 2022 average from 2021 average (15YA), in C.

Much cooler than average {k5°C) departures were obseed for northern Canada and Alaska.
Below average temperatures in the rangebb t0-0.5°C were recorded for most of Pakistan and
Australia. Most of South America, apart from Brazil, most of Africa, Europe and South and
Southeast Asia experienced avgeatemperatures. Warmer than usual temperatures were
recorded for the USA, Siberia, Korea and Japan.

1.5 RADPAR
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Figure 14 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator)
by CopWatch Mapping and Reporting Unit: departure of October 2021 to January 2022 total from 20Q1
average (15YA), in percent.

Solar radiation was above average for most of the Americas, except for the crop production region
in Brazil. It was also aboveexage for all of Africa, Europe, apart of the Scandinavian countries
and the middle of RussiaBelow average radiation was observed for Eastern China and the
southeast of Australia
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1.6 BIOMSS
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Figure 15 Global map of biomass accumulation (as indicated by the BIOMSS indicator) by CropWatch Mapping
and Reporting Unit: departure of October 2021 to January 2022 total from 20021 average (15YA), in
percent.

Potential biomass production, which is calculateg taking rainfall, temperature and solar
radiation into account, was more than 5% below the 15YA for the southern USA, the crop
production region in Brazil, western, southern and eastern Africa, as well as Central Asia. It was
also below average for théroughtstricken Maghreb and/iediterranean coastAbove average
production was estimated fothe Northeasern of USA South and East AsiAustralia,and the

main production zones of Canada



Chapter 2. Crop and  environmental
conditions in major production zones

Chapter 2 presents the same indicatoRAIN, TEMP, RADPAR, and BIOM&Sthose used in
Chapter 1, and combines them with the agronomic indicat@repped arable land fraction (CALF),
maximum vegetation aadition index (VClxgnd minimum vegetation health index (VHiin to
describe crop condition in six Major Production Zones (MPZ) across all continents. For more
information about these zones and methodologies used, see the quick reference guide in Annex B
as well as the CropWatch bulletin online resources at

http://www.cropwatch.com.cn/htm/en/bullAction!showBulletin.action#

2.1 Overview

Tables 2.1 and 2.2 present an overview of the agroclim®iblé 2.1) and agronomiddble 2.2)
indicators for each of the six MPZs, caripg the indicators to their fifteen and fiwgear averages,
respectively. The text mostly refers simply to "average" with the averaging period implied.

Table 21 Agroclimatic indicators by Major Production Zone, current value asheparture from 15YA (October

20231-January 202
RAIN TEMP RADPAR BIOMSS
Current Departure Current Departure Current Departure  Current  Departure
(mm) (%) (C) (C) (MJ/m?) (%) (9DM/m?) (%)
West
. 145 -31 25.6 0.6 1256 2 615 -9
Africa
North
. 264 -15 6.3 1.1 555 4 453 -1
America
h
Sout . 529 -41 23.7 0.5 1348 3 1108 -12
America
S. and SE
. 325 13 20.3 -0.3 1017 0 664 10
Asia
Western
316 -13 5.6 -0.1 333 9 505 -7
Europe
Central
E
trope 259 0 0.7 0.6 243 7 371 1
and W.
Russia

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute
departure in degrees Celsius is given. Zero means no change from the average value; relative depaxatesiated as (C
R)/R*100, with C=current value and R=reference value, which is the fjiteemverage (15YA) for the same peri@dtober of

the previous year to Janudrfor 20072021
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Table 22 Agronomicindicators by Major Production Zone, current season values and departure from 5YA
JOctober2021-January 202p

CALF (Cropped arable land fraction) Maximum VCI
Current 5ADeparture (%) Current
West Africa 94 0 0.92
North America 66 -2 0.78
South America 98 0 0.85
S. and SE Asia 98 2 0.93
Western Europe 91 1 0.93
Central Europe and W Russia 78 4 0.83

Note: See note fofable 2.1, with reference value R defined as thefe@r average (5YA) for the same per{@ttober of the
previous year to Janugrjor 20072021

2.2 West Africa

This reporting period covers the harvesting period of the major food crops. For Nigertheand
other countries in this region, these are millet, sorghum, rainfed rice and the main season maize.
For the coastal regions, harvest of second season cassava crops started in January while the one
yearold cassava crop was still growing. Accordinght® climatic indicators for the region, the
average rainfall was 145 mi8(%). A rainfall deficit was observed for all countries: Liberia (416
mm -21%), Sierra Leone (347 mib%), Equatorial Guinea (1,235 mbf6), Togo (37 mnt4%),
Burkina Faso (2 mr91%), Nigeria (140 ma25%), Ghana (110 mm1%), Céte d'lvoire (144 mm
-45%) and Guinea (124 mi37%). Due to the low rainfall, localized severe to moderate drought
incidences were observed. The average temperature of the MPZ varied from 23.4°C (Equitoria
Guinea) to 28.1°C (Gambia) with a regional average of 25.6°C (+0.6°C) and potential solar radiation
was 1,256 MJ/rh(-2%). The accumulated biomass production potential of the region decreased
by 9%. The cultivated arable cropped area (CALF) for the regismbove 90% (+2%) except for
Nigeria, where it was at 87% (+1%). The regional vegetative health index (VCIx) was at 0.92,
indicating good crop conditions in most parts of the region except for Nigeria (0.89) and Burkina
Faso (0.83). These CropWatch iatlics showed stable, yet drighan-usual climatic conditions

for crop production. The early start of the lean (dry) season will make it more challenging for
livestock production, as less biomass will be available for grazing. This MPZ continues to face
challenges in production, distribution and widespread use of certified seeds, fertilizers and
pesticides for optimal production systems, exacerbated by the devastating effects-ISotiad

on the economies.

Figure 21 West Africa MPZ: Agroclimatic and agronomic indicators, October 202dnuary 2022.
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Note: For more information about the indicators, see Annex B.

2.3 North America

Thisreporting period begins in October 2021 and ends in January 2022. The winter wheat is the
dominant crop, and this reporting period covers the sowing, tillering, and overwintering periods
of winterwheat. Overall, crop conditions for the winter wheat wereldw average due to a lack

of precipitation, especially in the Southern Plains.

Precipitation was below average (RAIN: 264 mi®%), whereas temperatures (TEMP:N.3
+1.2°C) and radiation (555 MJ/; +4%) were above the 15YA. The Southern Plains, the main
winter crop growing area, received beleaverage rainfall. At the same time, the region also
experienced significantly warmer temperatures. The rainfall deficit was most sevieez@mber,
leading to the onset and development of drought, as indicatethbyminimum vegetation health
index (VHIn). Dry and warmimgeather has little influence owinter wheat sowing but harmed
winter wheat tillering. The negative deviation in potential biomas2@%) also confirms the
unfavorable conditions in this regiorror the other regions, conditions were close to normal.

Figure 22 West Africa MPZ: Agroclimatic and agronomic indicatd@stober2021-January 2022
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Note: For more information about the indicators, see Annex B.

2.4 South America

This reporting period covers the main growing stages for early maize and early soybean and rice,
the planting of late maize and late soybean and the harvesting of wheat.

Spatial digribution of rainfall profiles showed five clustering profiles. The north east of the zone
(light green areas) showed strong negative anomalies during November and beginning of
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December, and a high positive anomaly at the beginning of January. The redratka north

west of the zone, southern Brazil, and North Chaco in Argentina showed moderate negative
anomalies during almost the entire study period, except for a slight positive anomaly-in mid
December. The orange region in the center north showedeggtitong negative anomalies during

the entire period. The negative departures increased over time. The dark green areas in the
center south of Brazil, Paraguay and North Mesopotamia in Argentina showed high variability,
moving from positive to negative anwlies all along the study period. The highest positive
anomalies were observed at the beginning and at the end. The blue areas, covering the Pampas
and Subtropical Highlands in Argentina and most of Uruguay showed reduced anomalies during
most of the stug period, except for high positive anomalies during January.

Temperature showed five clustering profiles following a North E&suth West pattern. North

of the zone (light green areas) showed high temperature anomalies with a tendency to reduce in
time. More to the South (dark green areas) lower positive anomalies were observed than for the
light green profile. It showed a tendency to reduce in time too. The red areas located in Brazil,
Paraguay and North Mesopotamia in Argentina started with negativenalies and finished the

period with positive anomalies. Orange areas (South of Brazil, Uruguay and North East Argentina)
showed a similar tendency as the red profile, except for a stronger positive anomaly during
January. The rest of Argentina (blue @askshowed a highly variable profile, with positive

anomalies at the end of October, November, and December and beginning of January, and
negative anomalies at the beginning of October, November and December, and end of January.
BIOMSS showed almost a North E&stith West pattern. Poorest conditions (more than 20 %
negative departure) were found in the North of Brazilian agricultural area, as well as in the south
of Brazil. Less negative values were observed in the rest of Brardlguay, Uruguay and North
East Argentina. Positive anomalies were observed in the rest of Argentina, indicating overall
favorable weather conditions in the country. CALF was almost complete, with the exception of
sites in South Buenos Aires and Noribtgopical Highlands in Argentina that remained uncropped.
High VCIx values (higher than 0.8) were observed in the north of the zone, and South Argentina
(with the exception of areas located in the southern extreme of Buenos Aires province with values
lower than 0.5). The center of the MPZ was dominated by intermediate values (between 0.5 and
0.8).

The region showed variable conditions during the reporting period. The north of the zone in Brazil
showed poor conditions, with quite high temperature anomaées strong negative anomalies in
BIOMSS. Other regions like most of Argentina showed good conditions with positive BIOMSS
departure values and less precipitation and temperature anomalies. In addition, the center of the
MPZ and part of Argentina showed IMCIx, with belowaverage crop conditions.

Figure 23 South America MPZ: Agroclimatic and agronomic indicators, October 2021 to January 2022.
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Note: For more information about the indicators, see Annex B.

2.5 South and Southeast Asia

TheSouth and Southeast Adi#PZincludesindia, Bangladesh, Cambodia, Myanmar, Nepal,
Thailand, LaoandVietnam. In this period, the monsoon rice was harvested and some winter crops,
such as wheat and maize were sown in India and Bangladesh. In thecotim@ries, mainly rice

and maize were sown as well.

According to the CropWatch agroclimatic indicators, the RADPAR was unchanged compared with
the 15YA, theéemperature was slightly below the 15YA (TERIBN ). However, the accumulated
precipitation wassignificantly above average (RAIN +13%), which led to an increase in the potential
biomass production (BIOMSS +10ZALRncreased by 2% compared with the 5YA, reaching 98%
and theVClxof the MPZ was 0.93. In general, higher rairtfalped with the esthlishmen of

winter crops.

According to the spatial distributioof rainfall profiles, the precipitation fat6.7% of the
MPZ(northern India, northern Vietnam, Nepal, southern Myanmar and eastern Thailand)
peakedin Octoberand that for 8.1%of the MPZsouthern India and eastern Vietnam) in
November.The precipitation in otheregionswas close to the average after late October. The
spatial distributiortemperature profiles showthat temperature fluctuated
greatlyin the entire MPZ. The temperature depdures in 6.2% of the MPZ fluctuated slightly
above and below the averagmtil early December, then gradually increased and reached a small
peak in late January, mainly in northeast Thailand, central Laos and northern Vietnam. In other
areas, the temperatre slowlydroppedafter mid-January.

The BIOMASS depare map reveals that the potential biomass in northern and southern
Indiawas20% higher than the average level while the potential biomass in central and eastern
India, Myanmar and Thailand is estit®d to be below averagdhe Maximum VCI showuisat the

index in northern, western and southeindia and other scattered areagashigher than 1.0. CALF
indicates that a high portion of the region wplanted, with the exception of areas in
northern India

In summarygcrops conditionsre near the average level in India and Bangladesh, whereas for
South East Asia, conditions were slightly below average.

Figure 24 South And Southeas¥IPZ: Agroclimatic and agronomic indicators, Obty 202%tJanuary 2022.
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2.6 Western Europe

The harvesting period of summer crops and the sowing as well agriveng period of winter

crops were included in this monitoring period in the major production zone (MPZ) of Western
Europe. Generally, crop conditions were close to average or above average in most parts of this
MPZ based on the integration of agroclingcaéind agronomic indicators (Figure 2.6)

Precipitation was significantly below average over the whole MPE24) and significant spatio
temporal differences in precipitation were observed between different countries: (1) Precipitation
was below average thrghout the almost whole MPZ until late November; (2) From-late
November to the end of the monitoring period, precipitation hovered around or slightly below
average in 55.6 percent of the MPZ areas (most parts of Spain,-Wesghand soutkeast and
central Italy, Denmark, most parts of Germany, the Czech Republic, smgtern Slovakia,
eastern Austria and western Hungary); (3) Precipitation was significant below average frem late
November to late January, with the exception of early and later DecembegahdJanuary, 44.4%
of the MPZ areas (UK, Nof#tast Italy, most part of France and Sowidist BadeAWurttemberg

in Germany); (4) Precipitation in North central Spain, northeastern RAfpes, southern
NouvelleAquitaine and MidPyrénées in France wasgnificantly above average during the
monitoring period, except between midecember and mid to late January. Countries with the
most severe precipitation departures included Spain (R&B%), Slovakia (RAHR5%), Czech
Republic (RAINL8%), Austria (RN-16%), France (RAHI6%), Germany (RAHI5%), UK (RAIN
15%) and Hungary (RAINL%). Persistent precipitation deficit in most areas in the early part of
the monitoring period provided favorable conditions for the harvest of the summer crops and the
sowing of winter crops. However, their germination and early development may have been
delayed.

Temperature for the MPZ as a whole vedightly below average (TEMB,1%), but radiation was
significantly above average with RADPAR at +9%. As shown in the spatial distribution of
Temperature profiles, 41.9 percent of the MPZ areas (Spain, most parts of France anav&stuth
Germany) expeenced coldetthan-usual conditions throughout the monitoring period, except for
late-December and earlyanuary; 42.8 percent of the MPZ areas (UK, most parts of Italy,-North
west France, Central Germany, the Czech Republic, seegtern Slovakia, easterhustria and
western Hungary) experienced temperatures hovering around the average throughout the
monitoring period; 15.3 percent of the MPZ areas (Denmark and North central Germany)
experienced significant warmehan-usual conditions during the monitorgperiod, except for the
period in earlymid October, early November, late Novemisarly December and late December.

Due to precipitation deficit and overall colddran-usual conditions, the biomass accumulation
potential was 7% below average. SignificAIOMSS departures20% and less) was estimated for
most parts of Spain and wesentral France. In contrast, BIOMSS was above average (sometimes
exceeding a 10% departure) for sowtkestern France, southern UK and northern and seuth
eastern ltaly. Theveerage maximum VCI for the MPZ reached 0.93.

More than 91% of arable land was cropped, which is 1% above the recegefivaverage. Most
uncropped arable land was concentrated in Spain, northern and southeastern Italy, with patchy
distribution in cental, southeastern and southwestern France, central Germany, central UK and
western Austria. The VHI minimum map shows that most parts of the Western European MPZ were
mostly under normal (no drought) conditions. Only small areas, mainly in southern Spaimean

Po Valley, had large pockets with severe drought. Overall, crop conditions were close to average
or above average in most parts of this MPZ.



Chapter2| 17

Figure 25 Western EuropeMPZ: Agroclimatic and agronomic indicatoi@ctober 202-January 202.
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Note:For more information about the indicators, see Annex B.

2.7 Central Europe to Western Russia

This monitoring period covers the harvesting period of summer capplsthe sowing as well as

the growing period of winter crops. In general, the agroclimatic indicators in this MPZ were close
to average, including neaverage precipitation, 0.6 higher temperature, and 3% higher
photosynthetic active radiation.

Accordingo the spatial distribution map of rainfall departure, the rainfall in most areas was above
the average from October 2021 to January 2022. The specific spatial and temporal distribution
characteristics were as follows: (1) In October, 79.7% of the regeswved belowaverage
precipitation, which may have delayed germination of winter wheat in those regions. However, in
early October the precipitation in the regions accounting for 1.9% of the MPZ was above average
and reached the highest positive depamrutevel. That region was mainly located in southern
Russia. (2) From late November to Alldcember, 98.1% of the regions received abaverage
precipitation, which was distributed in other regions except for parts of southern Russia. High
precipitation duing this period helped mitigate the negative impact due to the reduced
precipitation in October. (3) In January 2022, 21.6% of the region received -bekrage
precipitation, mainly in southern Ukraine, Moldova, Romania, and northwestern Poland.

The temperature departure distribution map shows that the temperature change trend was the
same for the entire MPZ. The specific spatial and temporal distribution characteristics were as
follows: (1) In October, temperatures were below average in 30.8% of the @PZn mid
November, temperatures were below average for 17.6% of the MPZ, mainly in southwestern
Belarus and Poland. (3) From late November to-Begtember, the temperature in the whole MPZ
was above average, and in late December, the temperature iwti@e MPZ was below average.

The biomass accumulation potential (BIOMASS) was 10% below average teasteth Russia,
southwestern Poland, parts of Slovakia and Hungary, and a small part of Romania, whereas the
potential cumulative biomass in the reméig regions was essentially on par with the average.

During this monitoring period, most of the arable land in MPZ was cultivated, with a CALF value of
77% (+4%), and the uncultivated arable land was mainly distributed in the southwest of the Ural
and easern regions of Ukraine. The VCIx showed a significant spatial variation, with an average
value of 0.83. The regions below 0.8 were mainly in southeastern Russia, eastern Ukraine, Moldova,
and eastern Hungary. The minimum health vegetation index is sitildre distribution of the

best vegetation condition, with severe drought areas mainly in the southeast of Ukraine and



Chapter2| 19

southwest of the Ural. Overall, CropWatch agroclimatic and agronomic indicators show that crop
growth was expected to be above averageidg this monitoring period.

Figure 26 Central EuropeNestern Russia MPZ: A%r(?zcgmatic and agronomic indicat@stober 2021January
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Chapter 3. Core countries

Chapter 1 has focused on large climate anomalies that sometimes reach the size of continents and
beyond. The@resent section offers a closer look at individual countries, including the 42 countries
that together produce and commercialize 80 percent of maize, rice, wheat, and soybean. As
evidenced by the data in this section, even countries of minor agricultugabpolitical relevance

are exposed to extreme conditions and deserve mentioning, particularly when they logically fit into
larger patterns.

3.1 Overview

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

greater spatial detail at the national and sufational administrative levels described in this

OKIF LI SN ¢KS aO2NB O2dzy iNAS&aé¢s AyOfdzRAY3A Yl 22N LJ
of a specific and detailed narrative in the later sections of ¢thiapter, while China is covered in

Chapter 4. Suational units and national agr@cological zones receive due attention in this

chapter as well.

In many cases, the situations listed below are also mentioned in the section on disasters (chapter
5.2) alhough extreme events tend to be limited spatially, so that the statistical abnormality is not
necessarily reflected in the climate statistics that include larger areas. No attempts are normally
made, in this chapter, to identify global patterns that weheeady covered in Chapter 1. The focus

is on 166 individual countries and sometimes their subdivisions for the largest ones. Some of them
are relatively minor agricultural producers at the global scale, but their national production is
nevertheless crucidbr their population, and conditions may be more extreme than among the
large producers.

Overview of weather conditions in major agricultural exporting countries

The current section provides a short overview of prevailing conditions among the majorengport

of maize, rice, wheat and soybeans, conventionally taken as the countries that export at least one
million tons of the covered commaodities. There are only 20 countries that rank among the top ten
exporters of maize, rice, wheat and soybeans respegtividie United States and Argentina rank
among the top ten of all four crops, whereas Brazil, Ukraine and Russia rank among the top ten of
three crops.

Maize Harvest in the Northern Hemisphere was completed by last November. Production
conditions were genmally favorable, especially in the USA and Ukraine, as described in the
November 2021 CropWatch bulletin. In the Southern Hemisphere, maize planting started at the
beginning of the rainy season in November and December. In Brazil, most maize is sown as a
second crop towards the end of the rainy season, after soybean harvest in February. Full season
maize was sown in October in Brazil. The south of Brazil was affected by a precipitation deficit. In
Argentina, the second largest maize exporter, closely fatbly Brazil in 3rd position, growth
conditions for maize have been favorable so far. Mexico's irrigated maize production is impacted
by a reduction in area, since water levels in the reservoirs are still below average. In South Africa
and the north of Angla, conditions for maize production have been quite favorable, However, the
other African countries south of the equator are being impacted by drought conditions. Especially
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Madagascar, Malawi, Mozambique, Tanzania, Zambia and Zimbabwe, are hit hamt. Maize
production was off to a good start in Bangladesh, India and southeast Asia.

Rice Harvest of rainfed rice in China, Pakistan, India, Bangladesh and-EamittAsia was
completed by December. The conditions during the monsoon season had beeifegoitable for

high production levels. Rainfall in SotEast Asia was close to normal levels during this monitoring
period. However, the drought conditions of the Mekong RiBasin, which started in 2019, are
taking a toll on rice production. It impactstonly the Tonle Sap basin in Cambodia, but the delta

in Vietnam as well, where increased salinization of the rice fields is hurting production. Production
in the other parts of the world is minor in relation to Asia. It is expected to remain stablgeniai

and West Africa as a whole, although rainfall had stayed below average. Conditions for rice in
Argentina, predominantly sown in Mesopotamia, are average. The season was off to a good start,
but rainfall deficits in December and January may jeoparngliaduction. The situation is similar in
adjacent regions in Brazil.

Wheat Conditions for wheat production in the Southern Hemisphere were generally favorable,
apart from Brazil, which suffered from drought conditions. Argentina, South Africa and Australia
benefitted from above average rainfall which result in record yield IfevEhe winter wheat
production regions in the southern plains of the USA are impacted by below average rainfall. The
rainfall deficit is even larger in the Maghreb, especially in Morocco. Prospects are highly
unfavorable for that country. Planting of waitwheat in Europe benefitted from relatively dry
conditions, which lasted into November. This however slowed the germination and establishment
of the plants. Winter conditions have been relatively mild and wet, helping the plants catch up.
Conditions weresimilar in Turkey and the Middle East. Abundant precipitation in January helped
restore soil moisture levels in that region. In China, the winter wheat sowing period was marked
by abundant rainfall which caused flooding along the Yellow River. Most dilidi$ still get sown

in time and above average rainfall helped with the establishment of the crops. In South Asia, most
wheat is irrigated, and the rainfall has little impact on its wheat production. Overall, conditions are
favorable.

Soybean Soybean pinting for the 2021/22 season started in October in Brazil. Conditions were
favorable in the center and north of the country. In Mato Grosso, harvest started in January. In the
south (Parana and Rio Grande do Sul) production has been negatively impactEduigit
conditions. The drought, related to La Nifia, has hampered soybean production in neighboring
Paraguay and Argentina as well. Hence, prospects for soybean production in the Southern
Hemisphere are mixed.

Weather anomalies and biomass production patial changes
(1) Rainfall

The west and nortlwest of the USA benefitted from above average rainfall in October and
November, which provided some relief for the drougiiticken region. Precipitation was near
average in the Canadian Prairies as well, whedps restore moisture levels for the summer crops.

The South and East of the USA, as well as Mexico and Central America had a rainfall deficit in the
range of-10 t0-30%. In South America, rainfall was above average in Bolivia, and the Pampas in
Argentha. In Brazil, conditions were mixed: severe drought conditions in the south and coastal
regions, and more favorable conditions in Mato Grosso. In Africa, most countries experienced a
severe shortfall in rain. The largest deficits were recorded for Mordttast Africa and all of Africa

south of the equator. Conditions were drier than usual in Western Europe as well, but average to
above average rainfall in December and January improved the situation. High rainfall also brought
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some relief to Afghanistan idanuary, which had suffered from a prolonged drought. Conditions
are dryer than normal in Syria and Jordan as well. Apart from Myanmar, all regions in South and
East Asia received average to above average precipitation. Most of India, Nepal and the North
China Plain experienced rainfall anomalies that were higher than +30%. The south and east of
Australia also received above average rainfall.
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Figure 31 National and subnational rainfall anomaly (as indicated by the RAIN indicaof October 2021
January 2022 total relative to the 2062021 average (15YA), in percent

(2) Temperatures

Temperatures were warmer than the 15YA for most of the USA, Mexidoeastern Canada.
Cooler than normal temperatures were observed for western Canada and Alaska. In South America,
most of Brazil, as well as Paraguay, Uruguay and the main crop production regions in Argentina
experienced warmer than usual conditions. ®elaverage temperatures were observed for the
Andes region in Argentina and Bolivia. Temperatures were near average for most of Europe, with
the exception of France and some countries in the Balkans. Cooler than usual temperatures were
recorded for Pakista and northern India and Nepal. Most of Siberia experienced temperatures
that were more than 1.5°C warmer than average. Temperatures were cooler than the average in
the wheat producing regions of Australia.
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Figure 32 Nationaland subnational temperature anomaly (as indicated by the TEMP indicator) of October
20231-January 2022 average relative to the 20Q021 average (15YA), in C

(3)RADPAR

Higher solar radiation increases photosynthesis and thus crop production potentiatieldd.
Solar radiation was above average for most of Canada and the USA, except for the regions
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bordering the Pacific Ocean. Mexico, Central America and the northern regions of South America
also experienced above average rainfall. Mato Grosso, as sv8lblvia and the Andean regions

in Argentina experienced a sunshine deficit by more than 3%. Most of Africa received average to
above average solar radiation, except for Zimbabwe, Botswana, Senegal and Libya. In Europe,
conditions were generally sunnies avell, especially in the West and East. In the north of India,
Nepal and most of the crop production regions in China, solar radiation was below average.
Conditions were sunnier than usual for most of Australia, apart from the Southeast.

Figure 33 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of October 2021
January 2022 total relative to the 2062021 average (15YA), in percent

(4) Biomass accumulation potential

The BIOMSS indicator isntmlled by temperature, rainfall and solar radiation. In some regions,
rainfall is more limiting, whereas in other ones, mainly the tropical ones, solar radiation tends to
be the limiting factor. Biomass estimates were lower by more than 10% as compettesl 15YA

for the drought affected winter wheat production of the southern High Plains of the USA. For
Mexico, Colombia and Venezuela lower biomass production was estimated as well. For almost all
of Argentina a positive departure from the 15YA was catedl. In Brazil, conditions for biomass
production were less favorable and deficits larger thd0% were estimated for most crop
production regions. Similarly, the conditions for biomass production in the seast of Europe,

the Maghreb, most of West Ata, southern and Eastern Africa were not conducive for biomass
production and estimates were 5 to 10% and even more below average. Conditions for biomass
production were favorable or Pakistan, India and most of the crop production regions in Eastern
Chira. Conditions were mixed in Australia: below average in the West and more than 10% above
average in the East.
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Figure 34 National and subnational bimass production potential anomaly (as indicated by the BIOMSS
indicator) of Cctober 202%January 2022 total relative to the 2002021 average (15YA), in percent
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3.2 Country analysis

This section presents CropWatehalyses for each of 42 key countries (China is addressed in
Chapter 4). The maps and graphs refer to crop growing areas only: (a) Phenology of major crops;
(b) Crop condition development based on NDVI over crop areas at national scale, comparing the
Octdber 2021- January 2022 period to the previous season and theyiear average (5YA) and
maximum; (c) Maximum Vegetation Condition Index over arable land (VCIx) for October 2021
January 2022 by pixel; (d) Spatial NDVI patterns up to October-2&g2iuay 2022 according to

local cropping patterns and compared to the 5YA; and (e) NDVI profiles associated with the spatial
pattern under (d). Next, separate graphs (labeled as figures (f), (g), and subsequent letters) are
included to illustrate crop conditiodevelopment graphs based on NDVI average over crop areas
for different agreecological zones (AEZ) within a country, again comparing the October-2021
January 2022 period to the previous season and theyieas average (5YA) and maximum.

Refer to AnneXA, Table AZA.11 for additional information about indicator values by country.
Country agricultural profiles can be explored at with the CropWatch Explore module of
the cloud.cropwatch.com.crwebsite. CropWatch provides open access to the module.

Figures 3.5 3.45; Crop condition for individual countries ([AFG] Afghanistan to [ZMB] Zambia)
including agreecological zones (AEZ) from October 2024nuary 2022.
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AFGAGOARGAUS BGDLIRBRA CAN DEU EGY ETH FRAGBIRN IND IRNTAKAZKENKGZ KHMMKAMARMEX MMRMNGMOZNGA PAK P
POL ROBUSTHA TUR UKR USA UZB VNMZEAF-

[AFG] Afghanistan

Winter wheat and rice are the main cereals that are grown in Afghanistan. Winter wheat was s«
October and November. Rice harvest tqaice in October and November.

The agreclimatic conditions showed that RAIN decreased by 2%, TEMP decreased by 0.3C and
increased by 2%. However, rain was far below average until late December. The estimated biom
near the average. The cropg arable land fraction (CALF) increased by 22%. According to the ¢
distribution of NDVI profiles, the overall crop growth in Afghanistan was below the average level.

From October to December, the drought in Afghanistan had a great impact, avénped the planting
of wheat in most areas. As shown in the spatial NDVI profiles and distribution map, the growth o
on 18.7% of the crop land area was lower than the average level and mainly distributed in €
Afghanistan. Although eastern Afgnistan is an irrigated agricultural area, the irrigation facilities h
been damaged or were not well maintained due to the war. Therefore, the growth of crops was
than the average level. Additionally, about 49.2% of total cropped areas werdyshgow average,
mainly distributed in southern Afghanistan. Only 16.6% of the total cropped areas were positive
the entire monitoring period. The strong negative departures in January can be attributed either to
or cloud cover in the sateli images. The heavy precipitation in January changed the situation
drought to flood in some parts of the country. The prolonged drought, which is the most sew
decades, together with the armed conflict, has caused very poor crop conditions.

Regonal analysis

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

The RAIN in the Central region with sparse vegetation was 92-Pi8%). The TEMP was 0.1°C, and
RADPAR was 825 MJ/mat an average level. According to the Nb&$ed crop condition developmer
graph, the NDVI waslightly lower than the average level between October and January. BIC
decreased by 12%, CALF had decreased by 4% and VCIx was 0.34.

The Dry region recorded 100 mm of rainfall (RAIN +8%), TEMP was lower than average at 6.
RADPAR was 868 MJmccording to the ND\ased development graph, crop conditions were lov
than the fiveyear average in the monitoring period. CALF in this region was only 1% and VCIx we

In the Mixed dry farming and irrigated cultivation region, the following iaticvalues were observec
RAIN 170 mm-10%); TEMP 2.8@(2°C); RADPAR 734 MJ3/(m3%). BIOMSS decreased by 3% and ¢
was 30% above average. According to the Ni2ged crop condition development graph, NDVIwas ¢
to the average level and VCIx sv@.83.

The Mixed dry farming and grazing region recorded 128 mm of rainfall (RAIN +26%). TEMP was
0.1°C) and RADPAR was 789 MJ/mear average levels. CALF was 0%. VCIx was 0.34 and E
increased by 8%. According to the crop condition develempingraph, the NDVI was much lower thi
the 5YA throughout the monitoring period.

Figure 35! FIKI y A & G | Y Q30ctébdkPOR1C (aBUAriR 20824 2 v =
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(h) Crop condition development graph based on NDP&fhtfal_Sparse_Veg Region (left) and Mixed_Farming_Graze Region (rigr

@ 2021-2022 2020-2021 =D~ 5 yeor average 5 year maximum

@ 2021-2022 2020-2021 <O~ 5 year avera: ge 5 year maximum
AFG_Mixed Dry Irrigated AFG Dry

04 025
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(i) Crop condition development graph based on NDVI (Mixed_Dry_lIrrigated Region (left) and Dry (right))

Table32! FIAKF YAAGF Y QA I INR O LAGYA20yAFTE  ANBRAACRH YiE2NEO daNeNBiydiao & S+ a2 v Q2
from 15YA, October 2024 January 2022

RAIN TEMP RADPAR BIOMSS

Departur Departur  Current Departur ~ Current  Departur
Curren
e from {(C) e from (MJ/m2 e from (gDM/m2 e from
15YA (%) 15YA () ) 15YA (%) ) 15YA (%)

Region  Curren
t (mm)

Central
region
with
sparse
vegetatio
n

Dry region 100 8 6.7 -0.5 868 1 289 3

92 21 0.1 0.0 825 3 239 -12

Mixed dry
farming
and
irrigated
cultivatio
n region

170 -10 2.8 -0.2 734 3 339 -3

Mixed dry
farming
and 128 26 5.6 -0.1 789 1 332 8
grazing
region

Table33! FAKF yAAGlI yQ&a | AINPYRYADYARYRNBDBAN2WNES 00dzBMNBY i &Sl az2yQa
from 5YA, October 202¢ January 2022

Cropped arable land fraction Maximum VCI
Region
Current (%) Departure (%) Current
Central region 2 -4 0.34
Dryregion 1 -16 0.18
Dry and irrigated
A 6 30 0.83
cultivation region
Dry and grazin
yand grazing 0 39 0.34

region
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR
MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB

[AG O] Angola

The monitoring period October 202Ianuary 2022 covers the late sowing and main growth stages c
O2dzy iNE Q& YI 22N) ONRLAZI ¢ KA @K agrotidaticYirdidatoS shbw the
nationwide, rainfall was below the average of the past fifteen years (R&I%). The temperature wa
close to the average (TEMP +0.4°C) while the radiation increased by 4%. Theabetage recordec
rainfall, in comination with increases in both temperature and radiation contributed to the slight decr«
in the total potential biomass production (BIOMS%).

The crop condition development graph, based on the NDVI profile, indicates Jagkenage conditions
gKSYy O2YLI NBR (2 GKS p,!® !yTFlI@2d2Nr o6t S ONERLJ
land area during the entire reporting period, mostifluenced by the rainfall deficit in the southern regic
Most of these areas are located in the province of Cunene, Huila Huambo and Benguela. Wil
decreasing by 3%, the maximum VCIx for this period was 0.88. The spatial VCIx map shows that t
crop conditions are located in the provinces of Namibe, Cunene and Huila, regions that recorded sig
rainfall deficits. The crop prospects for the country are unfavorable.

Regional Analysis

Considering the cropping systems, climate zones and t@pddc conditions, CropWatch has divids
Angola into five (5) agroecological zones (AEZSs): the Arid zone, Central Plateau, Humid zearé] Semei
and Sukhumid zone.

Except for the arid zone that showed abeseerage rainfall (+2%), beleswerage rairdll was observed ir
the Central Plateau-10%), Humid zone X6%), Semarid zone {26%) and the Subumid zone {15%).
Temperature showed positive anomalies in all the agroecological zones. Regarding the radiatior
from the Semiarid zone which readled belowaverage radiation-2%), the remaining regions registere
increases, with the highest increases being observed in the Humid zone (+11%), Central Plateau (-
Subhumid zone (+7%). Except for the seamd region which recorded a decreasetle total biomass
production by 8%, in all the remaining zones, the biomass was close to the average of the past fiftee

The regional crop development graphs based on NDVI indicate unfavourable crop conditions throt
entire monitoring periodn the Arid, Central Plateau and Shbmid zones. In these regions, the C/
decreased by 1% in the Arid zone, 2% in the Central Plateu and 3% in theridlzone. Crop condition
were reported to be below the average of the past five years in the HurmddSzmiarid zones. In thes¢
regions, CALF was near the average of the past five years in the Humid zone while it decreased
the Semiarid zone. In all the agrecological regions, VCIx values varying from 0.67 (in the Arid zor
0.96 (in the Hmid zone) were observed.

Figure 36 Angola’s crop condition, October 20Z1January 2022
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(i) Crop condition development graph based on NDAfId zone (left) and Central Plateau (right)

2020-2021 -O- 5 year average

5 year maximum
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() Crop condition development graph based on NOMimid zone (left) and Serarid zone (right)

(k) Crop condition development graph based on NSuWbhumid zone

Table34! y32f | 4Qa

from 15YA, October 2024 January 202

I 3NR Of A-natiofiakréyionsycirerd sedsandRaluasd depadade

RAIN TEMP RADPAR BIOMSS
Regio Curre Departu Curre Departu Curren Departu Current Departu
n nt re (%) nt(C) re(C) t re (%) (gDM/m  re (%)
(mm) (MJ/m ?)
)
Arid
) 416 2 25.0 0.1 1393 3 1032 -1
region
Centr
al
979 -10 19.6 0.3 1255 8 1281 1
Platea
u
Humi
1116 -16 22.4 0.3 1285 11 1532 1
d zone
Semi
Arid 472 -26 24.7 0.5 1291 2 1081 -8
Zone
Sub
humid 874 -15 225 0.3 1268 7 1326 0

zone
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