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Abbreviations

SYA

15YA

AEZ
BIOMSS
BOM
CALF
CAS
CWAI
Cwsu
CPI
DM
EC/IRC
ENSO
FAO
GAUL
GVG
Ha
Kcal
MPZ
MRU
NDVI
OISST
PAR
PET
AIR
RADPAR
RAIN
SOl
TEMP
Tonne
VCIx
VHI
VHIn
W/m?2

Fiveyear average, the average for the femonth period fromJulyto Octoberof for
2018-2022; one of the standard reference periods.

Fifteenyear average, the average for the femonth period fromJulyto October
for 2008-2022; one of the standard reference periods and typically referred tc
G SN 3Sé o

Agro-Ecological Zone

CropWatch agroclimatic indicator for biomass production potential
Australian Bureau of Meteorology

Cropped Arable Land Fraction

Chinese Academy of Sciences

CropWatch Agroclimatic Indicator

CropWatch Spatial Units

Qrop Production Index

Dry matter

European Commission Joint Research Centre

El Nifio Southern Oscillation

Food and Agriculture Organization of the United Nations

Global Administrative Units Layer

GPS, Video, and GIS data

hectare

kilocalorie

Major Production Zone

Mapping and Reporting Unit

Normalized Difference Vegetation Index

Optimum Interpolation Sea Surface Temperature
Photosynthetically active radiation

Potential Evapotranspiration

CASAerospacdnformation Research Institute

CropWatch PAR agroclimatic indicator

CropWatch rainfall agroclimatic indicator

Southern Oscillation Index

CropWatch air temperature agroclimatic indicator

Thousand kilograms

CropWatch maximum Vegetation Condition Index

CropWatch Vegetation Health Index

CropWatch minimum Vegetation Health Index

Watt per square meter
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Bulletin overview and reporting period
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Chapter Spatial coverage Key indicators

Chapter 1 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 food production

Chapter 3 46 key countries (main producers and exporters) As above plus NDVI and GVG survey
and 23 AEZs

Chapter 4 China and regions As above plus highesolution images; Pest

and crops trade prospects
Chapter 5 Production outlook, and updates on disaséxents and El Nifio.
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Executive summary

The current CropWatch bulletin describes wenltle crop condition and food production as appraised

by data up to the end of October 2023. It is prepared by an international team coordinated by the
Aerospace Information Research Institute, Chinese Acadéi8giences.

The assessment is based mainly on remotely sensed data. It covers prevailioliredit conditions,
including extreme factors, at different spatial scales, starting with global patterns in Chapter 1. Chapter 2
focuses on agroclimatic and agronomic caiodis in major production zones in all continents. Chapter 3
covers the major agricultural countries that comprise at least 80% of production and exports (the "core
countries™) while chapter 4 zooms into China. Special attention is paid to the productilmolo of main

crop producing and exporting countries where major cereal and oil crops (maize, rice, wheat and soybean)
are harvested this year or currently still in the field. Subsequent sections of Chapter 5 describe the global
disasters that occurred dm July to October 2023.

Agroclimatic conditions

During this monitoring period, new temperature records were observed. October, the last month of this
monitoring period, was the fifth consecutive month of recavdrm global temperatures. Despite of the
warmer temperatures, crop losses were limited, mgidue to a change in precipitation patterns caused

by the transition from La Nifia to El Nifio. One of the few regions affected by severe drought and extremely
high temperatures was the Amazon basin and adjacent Mato Grosso in Brazil. Never in the 18hgears
measurements of water levels of the Rio Negro at Manaus began, have water levels been that low.
Deforestation, El Nifio and climate change are the culprits. The current drought and heat wave are also
impacting the sowing of the soybean crop in Mat@§&o.

Global crop production situation

Since 2021, the CPI has remained below 1.0 for three consecutive years, indicating that frequent extreme
events caused by climate change have constrained stable increases in global and regional grain production.
In 2023, the global CPI from July to Octofie872) is still at a lower level within the past 11 years, it has
shown a slight improvement compared to the same period in 2022 (CP1=0.970).

Maize Agroclimatic conditions have been favorable in most of the world's major maize exporting countries
in 2023. CropWatch estimates that global maize production increases by 2.4% to 1,069 million tonnes. The
largest increases come from the three main prodgc&fSA (+12.8 million tonnes), followed by Brazil (+9.4
million tonnes) and China (+5.6 million tonnes). After a mixed start of the growing season caused by low
rainfall, conditions greatly inproved in the USA during this monitoring period. Chmvaaie production
increased by 2.4% due to the expansion of the maize cultivation area. Brazil experienced a decrease in the
first-season maize and an expansion of planting areas for the sesgagbn maize, boosting total maize
production to reach 100.68 ilion tonnes. Compared to the extremely hot and dry conditions in 2022,
Europe's important maizproducing countries generally enjoyed favorable weather conditions in 2023.
Only Romania was affected by drought conditions. The sharpest decline was edtimatadia, where
flooding decreased the area and yield, leading to a decline in production by 9.1% to 17.1 million tonnes.
Rice:Most riceproducing countries experienced a slight decrease, resulting in global rice production of
Tpodnm YAftA2Yy (2yySasz gKAOK Aad nox> o0St2g I ai
expected at 195.813 million tonnes, a slightrease of 0.2%, mainly due to the recovery from khst
year'sextremely high temperature and drought in the Yangtze River Basin, prompting an increase in
production of mid and latestage rice. In India and Pakistan, a late onset of the monsocsoeeand
irregular rainfall patterns caused brief periods of drought, but also flooding conditions, causing yield losses.
However, in Pakistan, conditions were still better than last year, causing an increase in production by 11.8%.
For most of Southeast & slight yield reductions are estimated, with the exception of Cambodia (+5.4%).

The United States (+5.7%) and Nigeria (+12.1%) also saw varying degrees of increased rice production.

Overall, the global rice production remained stable.

2 heat The production for major whegiroducingcountries varied significantly. The total wheat
production in the main producing countries was almost stable, but the total production of other countries

I'da
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hasdecreased by a large margin. The global wheat production in 2023 is estimated to be 732.84 million
tonnes, down by 1.0%. It has been reduced for the third consecutive year and reached the lowest level in
the past five years. Wheat in the Northern Hemisgheountries has been mainly harvested from June to
September, and the production is in line with the August 2023 monitoring results. Overall, wheat
production recovered in East Africa, while it decreased in many Central Asian countries. In the Southern
Hemisphere, affected by lower rainfall, both wheat cultivated area and yields in Australia fell sharply, with
production declining by 26.2%; on the contrary, agroclimedicditions in the other wheaproducing
regions were generally normal, leading to production increases in Brazil (+6.9%) and South Africa (+2.8%).
Frequent rainfall during the harvest season caused some quality issues due to sprouting in Germany,
Poland ad Kazakhstan. Good rainfall in the winter wheat production regions of Europe and @siaber

helped with the germination and establishment of the new crop.

Soybean Global soybean production in 2023 is expected to be 318.13 million tonnes, a reduction of
0.6%. The southern hemisphere soybean production increased, but the difference between the
production in Brazil and Argentina is stark. Soybean production in Angewas significantly reduced by
18.9%, while Brazil increased by 12.1%, and the cumulative production of soybeans in the two countries
increased by 1.71 million tonnes. The northern hemisphere soybean acreage declined, resulting in an
overall redution in soybean production. The United States witnessed favorabledignatic conditions

during the soybean growth period, with suitable moisture and temperature contributing to favorable
yields. However, due to the reduction in cultivated area, productiecreased by 1.2%. China's soybean
acreage shrinkage led to a 5.6% decrease in soybean production; India's and Canada's soybean
production increased by 3.8% and 0.6%, respectively, while Russia’'s soybean production decreased
slightly by 0.4%. The cumtilee decrease of 2.82 million tonnes in soybean production in the Northern
Hemisphere exceeded the increase in the Southern Hemisphere, resulting in a global soybean production
decrease of 0.6%.

All in all, CropWatch estimates that the global production of maize, rice, wheat and soybean in 2023 will
reach 2.874 billion tonnes, an increase of approximately 14.14 million tonnes or about 0.50%



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 105 global
Monitoring and Reporting Units (MRU). RAIN, THMEDPAR and BIOMSS are compared to their average
Gl tdzS F2NJ GKS alyYS LISNA2R 20SN) 6KS tlrad FAFTGSSyY
are included in Annex A table A.1. For more information about the MRUs and indicators, pleasaeee A

B and online CropWatch resources at www.cropwatch.com.cn. Compared to the previous bulletin, some
of the larger MRU with several different phenology and agroclimatic conditions have been subdivided. Thus,
the number of MRU was increased by 40 in thifiletin.

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

This bulletin describes environmental and crop growth conditions over the period from July 2023 to
October 2023, JASO, referred to as "reporting period". CWAIs are averages of climatic variables over
agricultural areas only inside each MRU and serve thpgse of identifying global climatic patterns. For
instance, in the "Sahara to Afghan desert" MRU, only the Nile Valley and other cropped areas are
considered. MRUs are listed in Annex B. Refer to Annex A for definitions and to table A.1 for 2023 JASO
numeric values of CWAIs by MRU. Although they are expressed in the same units as the corresponding
climatological variables, CWAIs are spatial averages limited to agricultural land and weighted by the
agricultural production potential inside each area.

We also stress that the reference period, referred to as "average” in this bulletin covers-{lead period

from 2008 to 2022. Although departures from the 260@22 are not anomalies (which, strictly, refer to a
"normal period” of 30 years), we nevertless use that terminology. The specific 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 significance: agriculture 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 ysdi.e., 2018022). This makes provision for the fast response of
markets to changes in supply.

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, i.e., in warm areas.

Considering the size of the areas covered in this section, evendapalitures may have dramatic effects

on vegetation and agriculture due to the withaone spatial variability of weather. It is important to note
that we have adopted an improved calculation procedure of the biomass production potential in the
bulletin bagd on previous evaluation.

1.2 Global overview

October, the last month of this monitoring period, was the fifth consecutive month of reward global
temperatures. According to the National and Oceanic Atmospheric Administration (NOAA), there is a
greater than 99% probability that 2023 will rank be ivarmest year on record. From January to October,
the largest positive temperature departures were observed all the way from the South of the USA to
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Patagonia in South America, the Maghreb, Eastern Europe, a belt along the equator in Africa and Eastern
China. Near average temperatures were observed only in the Western USA.

The onset of El Nifio changed some global rainfall patterns. Argentina and Eastern Africa, which
experienced strong rainfall deficits until mid 2023, started to receive higher precipitation, causing flooding
in Ethiopia, Kenya and Somalia. The people isdhemuntries are going through crisis upon crisis.

1.3 Rainfall
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Figure 11 Globalmap of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting
Unit: Departure of July 2023 to October 2023 total from 202822 average (15YA), in percent.

In South America, the pattern of the rainfall deficit changed from the previous report. Paraguay, Uruguay,
southernArgentina and Chile received average to above average rainfall, while a rainfall deficit had been
recorded before. The Andes in Bolivia, Peru, and Ecuador, as well as the Amazon basin, Central and
Northeastern Brazil, had a strong rainfall deficit of mtran -30%. Conditions in Central America were
average. The Mexican Highlands, as well as the western USA and the Southern High Plaissphgd a
rainfall deficit (<30%). The only exception was the West Coast, where rainfall was average. In the northern
High Plainof USA as well as the Canadian Prairies, the deficit ranged fifnto -30%. Most of the
Midwest and the East of the USA received normal precipitation. The strongest deficit was observed for East
Africa, and the countries North of the Sahel. Only serdbt Arica had average to above precipitation. In
the Levant, the drought conditions continued, with a rainfall deficit gretitan-30%. In the Caucasus and
Central Asia, apart from Afghanistan, the situation had improved to above average (+10 to +30%) and more.
The Ural region in Russia, as well as Kazakhstan, South AsiaE8su#tsia and Eastern China had average
to aboveaverage precipitation. In Australia, a strong rainfall deficit, greater t88f0, was observed for
all crop production regions, apart from the southwest of Australia, where the deficit ranged-i@ro
30%.
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1.4 Temperatures
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Figure 12 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and
Reporting , Unit: departure of July 2023 to October 2023 average from 20Q& average (15YA), in C.

Except fothe Cape Province in South Afriell land surfaces experienced average or above temperatures
ranging from0.5 to 1.5°Cabovethe 15YA. The strongest positive departures of +1.5°C or more were
recorded for the Amazon Basamdthe Mexican HighlanddMuch warmer temperatures (>+1.5°C) were
recorded for Central Europe, the Levant, Eastern Siberia, and the North China Plain. In Southern Africa, as
well as the South of Argentina, Chile and the West Coast of the USA, South Asia and northern Siberia,

temperatures were close to the lortigrm average.

1.5 RADPAR
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Figure 13 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by
CropWatch Mapping and Reporting Unit: deparg(rﬁ)of_ July 2023 to October 2023 average fromZIIBaverage
, in percent.

In SouthAmerica, only the northeast of Brazil had above average solar radiation by more than +3%. The
same regions in South America that received abawerage precipitation had beloaverage solar
radiation by more than3%. In the other areas of South Ameridse radiation was average, as well as in
Central America and the southern United States. The Mexican Highlands and the Southeast of the USA had
above average solar radiation (+1 to +3%), whereas in the West and the Southern Plains of the USA, solar
radiation was average. The West Coast, as well as the Midwest and Northeast of the USA, Quebec, Ontario,
and the Canadian Prairies, had belawerage radiation by more tha®3%. In all of the other regions of

North America, solar radiation was reduced-tyto -3%. A reduction in solar radiation by to -3% was



18| CropWatch Bulletin, Augug023

also observed for the southeast of Africa. In the African countries along the equator, solar radiation was
above average. Western Europe had average solar radiation, whereas in Eastern Europe, it was above
average. In the Middle East and Central Asiaai$ Welow average byl to -3%. In South and Southeast

Asia and the North China Plain, solar radiation was above average by more than +3%. In Southeast China,
it was below average byl t0-3%. Positive departures were recorded for the Malay Archipelagabiod
Australia.

1.6 BIOMSS
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Figure 14 Global map of biomass accumulation (as indicated by the BIOMSS indicator) by CrOXWatch Mapping and
Reporting Unit: departure of July 2023 to October 2023 average from 22032 average (15YA), in percent.

Estimated biomass production was by more than 5% below average in almost all of the Americas. This was
mainly due to a rainfall deficit. The regions with positive departures were Patagonia, all of Chile, and the
West coast of the USA. The Midwest and nas#istern regions of the USA had average biomass production.

In Africa, the biomass anomaly map also matched the rainfall departure map. Only the southeast of Africa
had positive departures in biomass estimates. Scandinavia and most of Western Européroapahte

Iberian Peninsula, had a positive departure of biomass by more than +5%. For the European regions of
Russia, a hegative departure #to-5% had been estimated. In Central Asia, the Ural, the-®aogetic

Plain, East and Southeast Asia, a fpasideparture had been estimated as well. For the Malayan
Archipelago, a negative departure ¥ to -5% had been calculated, whereas for Australia, the negative
departure was even stronger-590).
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Chapter 2. Crop and environmental
conditions In major production zones

Chapter 2 presents the same indicatoRAIN, TEMP, RADPAR, and BIOM&Sthose used in
Chapter 1, and combines them with the agronomic indicat@repped arable land fraction (CALF),
maximum vegetation condition index (VChf)d minimum vegetation health index (VHin)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 ulketin 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 agroclimaaiblé 2.1) and agronomidgble 2.2)
indicators for each of the six MPZs, comparing the indicators to their fifteen angdareaverages,
respectively. The text mostly refers simply to "average" with the averaging period implied.

Table 21 Agroclimatic indicators by Major Production Zone, current value and departure from 1EN#y

October 2023)
RAIN TEMP RADPAR BIOMSS
Current Departure Current Departure Current Departure  Current  Departure
(mm) from (C) from 15YA (MJ/m?) from (gDM/m?) from
15YA(%) (C) 15YA(%) 15YA(%)
West
. 776 -16 26.0 1.2 1149 5 1159 -11
Africa
North
. 265 -24 21.4 0.9 1126 -1 751 -13
America
South
. 289 -16 20.5 0.9 972 -5 611 -17
America
S. and SE
. 1360 1 26.0 0.6 1134 5 1396 2
Asia
Western
361 19 17.2 1.3 961 0 793 5
Europe
Central
E
Hrope 227 10 16.6 14 911 3 649 5
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 fravetiagie value; relative departures are calculated as (C
R)/R*100, with C=current value and R=reference value, which is the-fjigeemverage (15YA) for the same pelihdyOctobe)

for 2008-2022.


http://www.cropwatch.com.cn/
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Table 22 Agronomic indicators by Major Production Zone, current season values and departure from 5YA

(July-October 2023

CALF (Cropped arable land Cropping Intensity Maximum
fraction) VCI

Current(%)  Departurefrom Current (%) Departurefrom Current

5YA (%) 5YA(%)

West Africa 98 1 129 -4 0.93
North America 95 2 109 1 0.87
South America 87 -1 134 3 0.82
S. and SE Asia 96 0 153 1 0.89
Western Europe 90 0 134 2 0.86
Central  Europe 9% 1 120 5 0.8

and W Russia

Note: See note foFable 2.1, with reference value R defined as theyaar average (5YA) for the same peridalyOctobe) for
2018-2022.

2.2 West Africa

The report covers agroclimatic indicators of 11 countries in the West African R&tfat)
characterized by the main rainy season. Planting of maize, sorghum, millet, and rice under both
rainfed and irrigated conditions started in July. Tuber crops such as yam were being harvested,
while rice harvest is expected to extend into December damtiary. Based on the CropWatch
agroclimatic indicators of the MPZ, average rainfall was below the 15YA {86 whereas

the temperature and the RADPAR were above the 15YA (TEMP +1.2%, RADPAR +5%), however
the estimated biomass decreased (BIOMBIS6) CALF was increased by 0.9% compared with

the 5YA, reaching 98% and the VCIx of the MPZ was 0.93.

For individual countries in the MPZ, increased rainfall was observed in Equatorial Guinea (RAIN
+17%), Guinea Bissau (RAIN +7%), Liberia (RAIN +5%) and Gabon (RAIN +2%) while reduction in
rainfall occurred in Burkina Faso (RA4R%), Nigeria (RAH28%),Togo (RAIN23%), Ghana (

14%), Sierra Leone (RAIMN%), Cote d Ivoire (RAIND%). These countigpecific deviations in
rainfall are reflected in the spatial distribution of rainfall profiles: Nigeria and Burkina Faso were
severely affected by the rainfaleficit. Despite the regional solar radiation being above average
(RADPAR +5%), the rainfall deficits caused a below average estimation of potential biomass in
Burkina Faso (BIOMAS%%), Nigeria (BIOMAS®%), Togo (BIOMASIS %) Ghana (BIOMASS
6%),and Cote d'lvoire (BIOMASS%). Based on the VCIx map, the MPZ experienced good crop
condition (VCIx >0.8) however, the vegetation health index (VHI) map depicts a spatial and
temporal pattern affected by moderate to severe drought conditioAsthe regional level, the
cropped arable land fraction slightly increased (CALF +0.9%), while at the country level, the
lowest CALF values were above 93%, which could be attributed to the generally wet

environments.
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Rainfall deficits limited crop production in the nortlastern regions of this MPZ, especially in
Burkina Faso and Nigeria. In the other regions, rainfall was close to average levels, causing

normal crop conditions.

Figure 21 West Africa MPZ: Agroclimatic and agronomic indicataialyto October2023
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Note: For more information about thiedicators, see Annex B.

2.3 North America

This report covers the flowering, grain filling, and maturity stages of maize and soybeans. Spring
wheat was harvested in August in the northern United States and Canada. Overall, conditions in
the Southern Plains were exceptionally dry and hot, whileghstern region experienced more
favorable conditions.
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As a whole, dry and hot weather prevailed in the main production areas of North America, with

NI AYFLFEf YR w!5t!w @a&HE 36T WiSBRI @SY QS MY d deNS &
+0.9C) higher than the 1gear average . Affected by the rainfall defand high temperatures,
SAaGAYFGSR o0A2YFaa ¢! a-12805 Haveéver,agrisuNdralBetedrgiogidaln a { {
conditions showed high spatial variability. The Lower Mississippi and the area from the Canadian
Prairies to the Southern Plains experienceslol-average rainfall throughout the reporting

period, along with a significant warming trend. This resulted in a bé&@i5YA estimate of
potential biomass (BIOMS80%). The Corn Belt also experienced dry and hot weather, with
potential biomass closentthe average. Abundant rainfall in early August effectively replenished

soil moisture for maize and soybeans at the flowering and filling stages and facilitated yield
formation. After August, as maize and soybeans entered the maturity and harvest dtage, t
slightly belowthe-15YA rainfall created good conditions for harvest.

The VHIm reflected drought conditions in the Canadian Prairies, Northern Corn Belt, and Southern
Plains during the reporting period. The VCIx reached 0.86, with poor crop conditions observed in
the southern parts of the Canadian Prairies and SouthernRlaihile favorable conditions were
observed in the Corn Belt. Compared to thegemr average, higher average CALF (+2%) was
observed for the whole region.

In summary, the CropWatch assessment indicates poor crop conditions in the Southern Plains and
average crop conditions in the Corn Belt.

Figure 22 North America MPZ: Agroclimatic and agronomic indicators, July to October 2023.
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Note: For more information about the indicators, see Annex B.

2.4 South America

TheSouth and Southeast Asia MPZ includes India, Bangladesh, Cambodia, Myanmar, Nepal,
Thailand, Laos, and Vietnam. This monitoring period covers the growth and harvest period of
summer rice, maize, and soybean.

The reporting period covers the magmowing period of winter crops in humid areas and the
planting of early maize and rice. Part of the period is fallow period for summer crops. Conditions
were close to normal in most of the Major Production Zones (MPZ), but some indices (CALF and
VCIx) shoed poor conditions in West Pampas, East Subtropical highlands and North West
Chaco. North of Brazilian agricultural area (Mato Grosso, Mato Grosso do Sul, Goias, Minas
Gerais and Sao Paulo) showed also anomalies in temperature and rain, as well as |&8BIOM
values.

Spatial distribution of rainfall profiles showed five different patterns. A stable pattern with near
no anomalies (dark green profile) was observed in most of Argentina's agricultural area (most of
Pampas, Subtropical Highlands and Chaco), and Uruguagtetnpwith near no anomalies

during almost the entire period, and a strong positive anomaly at the end of October (red profile)
was observed in North East Pampas and South Mesopotamia in Argentina and West Uruguay.
Two similar patterns with strong posiévanomalies at the beginning of September and during
October (Orange and Light green profiles) were observed in North Mesopotamia in Argentina,
South East Paraguay and North Rio Grande do Sul, Santa Catarina and Parana states in Brazil.
Finally, a patteriwith near no anomalies up to August and negative anomalies in September
(blue profile) and October was observed in Mato Grosso, Mato Grosso do Sul, Goias, Minas
Gerais and Sao Paulo in Brazil. Trends in precipitation anomalies need to be considered, as th
nmorth of the MPZ showed a tendency to decrease at the end of the reporting period (possible
drying process) and the center of the MPZ showed a tendency to increase precipitation (possible
recovery process).



24| CropWatch Bulletin, Augu2023

Temperature profiles showed four homogeneous patterns located approximately in a-North
South gradient. Northern agricultural areas, including states of Mato Grosso, Goias and Minas
Gerais in Brazil, showed a profile with near +2°C anomalies from Julg teetfinning of

September and an increment during ris@ptember and October showing positive anomalies of
near +5°C (orange profile). A similar profile but with higher anomalies (near +4°C) during the end
of July, August and the beginning of September (pladile) was observed in Mato Grosso do

Sul, Sao Paulo and North Parana states in Brazil. The other two profiles (dark and light green)
showed negative and positive anomalies. Both profiles showed negative anomalies of-2€arly

in mid-July and positivanomalies of nearly +3°C during the end of July and beginning of August.
The dark green profile showed positive anomalies during September, while the light green profile
showed nearly no anomalies during September and October. A dark green profile Eagers
Paraguay, North Mesopotamia in Argentina and in South Parana and Santa Catarina states in
Brazil. The light green profile was observed for the rest of Argentina, Uruguay and Rio Grande do
Sul state in Brazil.

The CALF map showed several uncropped areas in Center and West Pampas, Chaco, and East
Subtropical Highlands in Argentina, reflecting the typical sparse planting of winter crops in drier
areas like West Pampas, West Subtropical Highlands and North Eaet Bhigalso reflecting
reduced planting of winter crops or a delay in the planting of summer crops in some of the
humid areas like Center Pampas and South Chaco. North of the MPZ (Mato Grosso and Goias
states in Brazil) also showed uncropped areas batrimuch lower magnitude.

BIOMSS showed strong negative anomalies (lower 1#@86) in Mato Grosso, Mato Grosso do
Sul, Goias, Minas Gerais, Sao Paulo and North Parana states in Brazil. Most of the Pampas in
Argentina showed regular to strong negative anomalies. The rest of thedfi®wved good
conditions in BIOMSS with positive anomalies.

Maximum VCI showed poor conditions in Center and West Pampas and Chaco in Argentina.
Excep for some areas in Mato Grosso and Minas Gerais in Brazil, the rest of the MPZ showed
good conditions for VCIx.

In summary, several indices showed poonditions in part of Pampas, Chaco and Subtropical
Highlands in Argentina (CALF and VCIx). Pampas also showed poor conditions in BIOMSS. North
of Brazilian agricultural area, including Mato Grosso, Mato Grosso do Sul, Goias Sao Paulo, and
Minas Gerais stes, need to be carefully watched, because poor conditions were also observed

in some indices: high positive temperature anomalies, negative precipitation anomalies at the

end of the reporting period, and strong negative anomalies in BIOMSS.
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Figure 23 South AmericaMPZ: Agroclimatic and agronomic indicatodyly to October2023.
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Note:For more information about the indicators, see Annex B.

2.5 South and Southeast Asia

The South and Southeast Asia MPZ includes India, Bangladesh, Cambodia, Myanmar, Nepal,
Thailand, Laos, and Vietnam. This monitoring period covers the growth and harvest period of
summer rice, maize, and soybean.

According to the agroclimatic indicators, the accumulated precipitation and the temperature

were slightly above the average RAIN +1%, TEMP +0® ). Meanwhile, RADPAR was above

the averagel( RADPAR +5%), which led to an increase in the potential biom@hsction

On.Lha{{ bw:0d ¢KS /1 [C 2F P2 AYRAOFIGSE GKFG A
The CALF was similar to the values observed during the past five years. In addition, VCIx of the

MPZ was 0.89, indicating that the crops were growied).

Throughout the entire monitoring period, the spatial distribution of rainfall profiles indicates that
the precipitation for 47.4% of the MPZ (northern and southern India, Myanmar, Thailand,
Cambodia, and Vietnam) was close to the 15YA. Additionally, 10% BIPZ, covering northern
and eastern India, Nepal, Myanmar, and Vietham, experienced precipitation levels below the
15YA. During the monitoring period, the precipitation for 16.6% of the MPZ (northern and
eastern India, Bangladesh, Myanmar, Thailandsl.and northern Vietnam) fluctuated between
the mean and abovaverage levels. Around 14.9% of the MPZ (mainly in southeastern and
northwestern India) experienced intense precipitation in late July, which caused flooding
conditions. Other regions (accoung for 11.1% of the MPZ) showed rainfall conditions with
strong fluctuations, mainly in the western and western coastal areas of India.

Based on the spatial distribution of temperature profiles observed throughout the entire
monitoring period, it was found that the average temperature in 2.2% of the MPZ, specifically in
Nepal, was significantly above the 15YA. Moreover, in 24.4% of thewkiRzh includes eastern

and southern India, Myanmar, Thailand, Cambodia, and Vietnam, the average temperature was
slightly above the average. The average temperature in 56.9% of the MPZ (India, Bangladesh,
south Myanmar, Thailand, Cambodia, and Vietnam$ slose to the average. The average
temperature in 16.4% of the MPZ (mainly in northwestern India) was below the 15YA during the
monitoring period but slightly above the average in early September and late October.
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The BIOMASS departure map illustrates that the potential biomass mainly in northern India and
Nepal exceeded the historical average for the same period by 20%. Conversely, the potential
biomass in the southern part of India was observed to be below theagedevel. The Maximum

VCI shows that the index was below 0.5 in the southern and western parts of India and some
scattered regions. The VHI Minimum map shows that most of the MPZ was temporarily impacted
by drought, except for southern and western Indiarthern Myanmar, eastern Thailand, and

some scattered regions. The CALF map indicates that a substantial portion of the arable land in
the MPZ was planted, and the uncultivated arable land was scattered mainly in southern and
western India.

Overall, the crop conditions in the MPZ are expected to be favorable.

Figure 24 South and Southeast Asia MPZ: Agroclimatic and agronomic indicafaigto October2023.
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Note:For more information about the indicators, see Annex B.

2.6 Western Europe

This period covers the key growing and harvesting periods periods of summer crops, and the
sowing of winter crops in the major production zone (MPZ) of Western Europe. Most of the crops
in this MPZ are mainly rafied crops, and changes in agrometeoroladjmonditions severely affect

the growth of these crops. Generally, most parts of Germany, France, and UK had sufficient
precipitation and warmethan-usual conditions, while parts of Spain and Italy experienced high
temperatures and rainfall deficits. Gr@onditions were above average in most parts of this MPZ
based on the interpretation of agrdimatic and agronomic indicators monitored by Cropwatch
(Figure 5).

CropWatch agroclimatic indicators show that the persistent precipitation deficit that had been
observed during the last year ended during this monitoring period. Precipitation was significantly
above average (+19%). According to the spatial distributioraiofall profiles, the spatial and
temporal distribution of rainfall varied considerably between countries. The rainfall patterns can
be characterized as follows: (1) 24.4% of the MPZ (the blue areauire g received above
average precipitation foalmost the entire monitoring period, except for the period before mid
July, midAugust, and September to early October, when it was significantly below average. This
includes most of southern Germany (North RRilestphalia, Hesse, Thuringia, Rhineland
Pdatinate, BadenNurttemberg, Bavaria), and northern France (Bdssemandie, Haute
Normandie, llede-France, NordPasde-Calais Picardie, Alsace Champagndenne Lorraine); (2)
Precipitation in most of the United Kingdom and newkst Germany (north of.ower Saxony,

west of Schleswigolstein, MecklenguriyVestern Pomerania), covering 18.6% of the MPZ areas
(dark green areas in kige. 25a), was generally above average during most of the monitoring
period, except for the period from midugust to earhSeptember, and from lat&eptember to
early-October; (3) Precipitation was below or equal to average in 42.6% of the MPZ (green areas
in Foure. 25a), with the exception of abovaverage precipitation after the first half of October,

this includes most pdrof Spain, soutkeast Italy, Bretagne, Pays de la Loire, Centre, Languedoc
Roussillon MidPyrenees in France; (4) For the rest of the monitoring area (14.5%, yellow areas in
Figure. 25a), covering northwest Italy, west of Aquitaine Limousin Poit@harentes, east of
Auvergne Rhondlpes, east of Bourgogne Franeiemte in France, precipitation fluctuated
slightly above and below average until mfdgust, then fluctuated sharply abovedh below
average until the end of the monitoring period. Especialligie-August, midSeptember and mid

fIr S hOG26SNE (GKS LINBOALRKRGIOGAZ2Y 61 a&d aAIYATAOLyif
bMy:2 03X DSNXlFye opw!lLbX bME:0X ! YAGSR YAYy3IR2Y 0on\
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received significantly abode @S NI 38 LINB OA LIA G | G A 220 FIGvEridPdnti F2NJ L
grain filling for the summer crops in those countries benefitted from favorable precipitation in July

and August and appropriate irrigation conditions, ensgmormal yield levels. However, excessive

precipitation in midto-late October was unfavourable for the harvesting of the summer crops, but

it helped with the germination and establishment of the winter crops.

CropWatch agroclimatic indicators also show that wartiem-dza dzl t O2y RAGA2Ya 6nc¢t9a
and average sunshine conditions for the MPZ. As shown in the spatial distribution of temperature

profiles, most parts of this MPZ experienced abaverage tempeatures during the monitoring

period, with the exception of Spain and nostfest, northeast and soutkeast Italy, which

experienced significantly belemormal temperature departures by up td°C in late July and early

August. The spatial distribution agfmperature profiles also indicates that there were four periods

of unusually warm weather in miduly, midAugust, earlySeptember and earictober,

especially in France, Germany, Spain, narést, northeast and soutkeast Italy.

Due to favourable precipitation conditions and average radiation, the potential BIOMSS was 5%
above average. The lowest BIOMSS vah&&¥4 and less) were observed in northern and north
eastern Spain, and soudastern Italy. In contrast, BIOMSS was almyerage (+20% and more),
mainly in northern Germany, nortvest Italy, northern and western France, western Spain and
the southern United Kingdom.

The average maximum VCI for the MPZ reached a value of 0.84 during this reporting period. About
90% of arable land was cropped, which was the same as the recentfivaverage in the whole

MPZ. The uncropped areas of arable land were mainly concentim®pain, soutieast Italy, and

a few pockets in almost all other countries of this MPZ. The VHI minimum map shows that
relatively large areas of Spain, southern Germany, central, northern and eastern France, eastern
United Kingdom were affected by drougbonditions. Cropping intensity reached 134%, which
was up by 2% compared to the fiyearaverage across the MPZ.

Overall, the conditions of crops in the MPZ were mostly average to above average.

Figure 25 Western EuropeMPZ: Agroclimatic and agronomic indicatorlylyto October2023
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2.7 Central Europe to Western Russia

This monitoring period covers the harvest period of summer crops and the sowing period of winter

crops. In general, the agroclimatic indicators in this MPZ were close to average, with lower
LINBOALA G- k2> OKWAKENI GSYNBSNI ( gZREKAAKSANI whbaodhw 0
+3%), as compared to the 15YA.

According to the spatial distribution map of rainfall departures, the precipitation in most areas of
the MPZ in central Europe and western Russia fluctuated around the mean during the monitoring
period. The specific spatial and temporal distribution chamastics were as follows: (1) In early
July, 20.2% of the MPZ received abdv€ S NI 23S LINSOA LA GF GA2Y nw! Lb brT.
41.8% of the MPZ, mainly in western Russia, had precipitation levels that were mostly consistent
with the area's mearprecipitation. (2) From early August to late August, 87.6% of the MPZ
received belowaverage precipitation, mainly in the central part of the MPZ in western Russia,
Ukraine, Moldova, and eastern Poland; the eastern and western regions of the MPZ (aagountin
for 12.4% of the MPZ) experienced significant precipitation fluctuations. (3) From early September
to late September, the precipitation in the entire MPZ was beto® S NI 3 S-200npmyv {4). b
From late September to mi@ctober, the precipitation in the PZ increased, with a decrease in
precipitation in the southern part of Russia and some areas (accounting for 12% of the MPZ)
starting from midOctober. The southern part of Russia, southern Ukraine, Moldova, Romania, and
northeastern Hungary (accountingrfd5.6% of the MPZ) had precipitation levels that were below
average from early July to late October.

According to the average temperature departure map, temperatures in the MPZ varied
significantly during the monitoring period. The specific spatial and temporal characteristics were
as follows: (1) From early July to mdidly, 36% of the MPZ had abesecrage temperatures,

mainly in Belarus, Poland, Czech Republic, Slovakia, Hungary, Romania, western and central
Ukraine, and eastern Austria; from the late July to early August, 36% of the MPZ had below average
temperature. (2) From midugust to late Septends, although the temperatures in the MPZ
fluctuated, there was an overall significant increase, reaching the highest distance level during the
Y2YAG2NRY 3 LISNA () Rrom latd Septambes to ita October, the temperatures in

the MPZ all decreased, but 59.5% of the areas were higher than the average temperature. (4)
Except for the period from late July to early August when Belarus, Poland, Czech Republic, Slovakia,
Hungary, Romania, western and central Ukraine, and eastern Austria were belcaverege
temperature, the temperatures in the rest of the monitoring period had abaverage
temperatures.

The CropWatch agronomic indicators show that most of the arable land in the MPZ was planted,
with a CALF value of 96% (1% above average), and the uncultivated arable land was scattered
mainly in southeastern Russia and southern Ukraine. The potential bomahe MPZ was lower
GKFYy GKS | @SNI IS 2 F-54).RKe arfeds with a p0% &ighkr Wdientialpiomassa { {
were mainly located in southeastern Russia and the southwestern part of the MPZ. Affected by
localized drought or war conditions, aeavith more than 20% lower potential biomass were
mainly located in southern and central Russia, southern Ukraine, central Moldova, central
Romania, and parts of the Czech Republic.

The VCIx showed a significant spatial difference in the MPZ, with an average value of 0.84. The
regions below 0.8 were mainly located in southeastern Russia, southern Ukraine, Moldova, eastern
and southern Romania, eastern Hungary, sewtstern Slovakiaand most of Poland. The VHI
minimum map shows that the severe drought areas were mainly located in the Southern and
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Eastern regions of the MPZ. Cropping intensity was 120%, which was 2% higher as compared to
the fiveeyear average across the MPZ.Overall, CropWatch agroclimatic and agronomic indicators
indicate that crop growth was expected to be slightly below averagimgthis monitoring period.

Figure 26 Central Europe to Western RusdiéPZ: Agroclimatic and agronomic indicatordylyto October2023
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Chapter 3. Core countries

3.1 Overview

Chapter 1 has focused on large climate anomalies that sometimes reach the size of continents and
beyond. The present section offers a closer look at individual countries, includi@cthentries

that together produce and commercialize 80 percent of maize, rice, wheat, and soybean. As

evidenced by the data in this section, even countries of minor agricultural or geopolitical relevance

are exposed to extreme conditions and deserve meimgprparticularly when they logically fit

into larger patterns.

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

detail at the nationalandsuff I G A2y +f | RYAYAAUNI GAGS t S@PSta RSaONRO
including major producing and expiorg countries are all the object of a specific and detailed narrative in

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

ecological 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)
although extreme events tend to be limited spatially, so that the statistical abnormality is not necessarily
reflected in the climate statistics thatdétude larger areas. No attempts are normally made, in this chapter,

to identify global patterns that were already covered in Chapter 1. The focusdi§ iadividual countries

and sometimes their subdivisions for the largest ones. Some of them are rélathreor agricultural
producers at the global scale, but their national production is nevertheless crucial for their population, and
conditions may be more extreme than among the large producers.

1. Overview of weather conditions in major agricultural exporting countries

The current section provides a short overview of prevailing conditions among the major exporters of maize,
rice, wheat, and soybeans, conventionally taken as the countries that export at least one million tons of
the covered commodities. There are only@untries that rank among the top ten exporters of maize, rice,
wheat, and soybeans respectively. The 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 Maize exports are being dominated by just 4 countries: USA, Brazil, Argentina, and Ukraine.
Together, they are supplying three quarters of maize being traded internationally. Brazil has substantially
increased its production in recent years, whereas UlBaha SELIR2 NI Kl & 0SSy KI YLISN
invasion. No maize production took place in the southern hemisphere during this monitoring period. In the
USA and Mexico, conditions for maize production were generally favorable. In Europe, Romarea suffer
from a rainfall deficit. Production in Western Europe benefitted from favorable moisture and temperature
conditions. In the Ukraine, rainfall was sufficient to create favorable conditions for maize growth. In
Ethiopia, average rainfall patterns helpetbduce a normal maize crop. Similarly, conditions for maize
production in the North China Plain and the Northeast of China were favorable due to above average
rainfall. Although unfavorable weather early in the planting period combined with Some locébneiihg
caused some damage that reduced yieltiss was more than compensated for by an increase in area as
compared to last year. Hence, conditions for maize production were generally favorable in the northern
hemisphere.

Rice Most rainfed (Kharif) rice grown in South Asia was sown or transplanted in June and July. Localized
flooding, as well as irregular rainfall patterns, caused some vyield losses in India and Pakistan. In Southeast
Asia, conditions for rice production were moal. Only Indonesia was affected by drought. Irrigated rice
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production in California, the second largest rice producer of the USA, after Arkansas, benefitted from the
abundant rainfall of the last winter season, which helped replenish water levels in theatahggiarantee
the water supply. In the South of the USA, a rainfall deficit caused a reduction in production.

Wheat Winter wheat harvest in the northern hemisphere concluded in August, whereas harvest of spring
wheat grown in the northern regions lasted until October. The Canadian Prairies, the Northern Plains of
the USA, Russia, and Kazakhstan are the major prodoteyzing wheat in the northern hemisphere.

While rainfall conditions had improved during this monitoring period, spring wheat grown in Russia and
Kazakhstan had suffered from a rainfall deficit during the previous monitoring period. Frequent rainfall
during the harvest period, such as in Germany, Poland and in Kazakhstan, caused some challenges for
farmers and impacted the grain quality. In the southern hemisphere, rainfall was below average in Australia.

| 26 SOSNE 1 ad &SI NRa toredsodynRistufel Theddfokeyfarmeisicdrld &ilbhartd& R N5 &
an average crop, despite of the lack of rainfall. In South Africa, cooler and wetter than normal conditions
caused favorable conditions for wheat production. In Argentina, wheat had suffered fnemdty
conditions caused by the severe drought and the improved rainfall had started too late. In Brazil, abundant
rainfall in Parana and Rio Grande do Sul in September and October has caused challenging conditions for
harvest.

Soybean No soybean was harvested during the monitoring period in the southern hemisphere. Planting

of soybeans in Brazil started in October. Goias, Mato Grosso, Mato Grosso do Sul and Minas Gerais were
affected by very hot and dry conditions in October. Thessewrought conditions are likely to cause a

delay in germination and crop establishment. In the USA and the Saint Lawrence Basin in Canada,
conditions for soybean production were generally favorable, aided by normal rainfall and average
temperatures. Similarly, conditions for soybean production in Europe, especially in the Ukraine, were
normal. Above average rainfall helped China produce good yields.

2. Weather anomalies and biomass production potential changes
2.1 Rainfall

In South America, rainfall was more than 30% below average in the Amazon and center of Brazil. Further
south, the rainfall distribution varied greatly among the regions. The southern Pampas also had a rainfall
deficit that was greater thar30%, while thesituation in the other provinces of Argentina and in Chile was
better. Rain in Central America was close to or above average. This period covers the rainy season in Mexico.
In this country, the rainfall deficit varied b{0 to -30%. This will have negativimplications for the
production of irrigated crops in the coming dry winter months, as the reservoirs could not get fully
replenished. In the USA, California and the northeast had above average rainfall (+10 to +30%). In the
Midwest, rainfall was closentaverage, but the more southern and western states had rainfall deficits of

up to-30% or higher. In Canada, the Prairies were affected by a strong deB6¥{}y; whereas in the other
easternprovinces, rainfall was closer to the 15YA or even abovef Wlestern Europe had above average
rainfall, whereas for the eastefBurope a deficit was observed. The strongest deficit occurred in Romania.
The European part of Russia also had a rainfall deficit. The situation greatly improved for the drought
stricken Central Asian countries. In South and Southeast Asia, the conditionsmixesk ranging from
average to slightly above average (+10 to+30%). The Malayan Archipelago had a deficit rangitig toom
-30%, whereas in Australia, it exceeded 30%. IngAfifiis was the dry season for the Maghreb. Hence, the
deficit had little impact on crop production in those countries. However, most of the other African countries
also received less than average precipitation. Mozambique, Zimbabwe and Mauretania rscbtiggest
positive departures by more than +30%.
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Figure 31 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of July 2023 to October 2023
total relative to the 20082022 average (15YA), in percent.

(2) Temperatures

The temperature anomalies at the provincial levels pretty much match those at the MRU level. It was
warmer in almost all crop production regions. The only exceptions were the Punjab in Pakistan and
Kyrgyzstan. Warmer temperatures by more than ¥1.Were recorded for almost all of Brazil and the
south-central states of the USA. Algeria, Tunisia, Benin, Burkina Faso, most of Europe and the Himalayas,
the North China Plain, Japan and New South Wales also experienced much warmeé€)thdrbusual
temperatures. Temperatures were close to the average in the Northwest and eastern half of the Midwest
of the USA, as well as in Ontario and the Central Provinces of Canada. Average temperatures were also
recorded for southern Africa and most mdia. In theother regions, the temperature departures were
positive, ranging from +0.5 to +1&

[ >=1510<0s5
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Figure 32 National and subnational sunshine anomaly (as indicated by the TEMP indicator) of July 2023 to October 2023
total relative to the 20082022 average (15YA), in C .

2.3 RADPAR

Most of Argentina received below average solar radiatior8%s). In Brazil, the situation was mixed.
Radiation departures were generally in the positive range. Colombia and Venezuela had strong positive
departures (>+3%). In Central America, radiation lleweere below average and in Mexico and the
southern USA, they were above. In its northern half, as well as in most of the crop production regions of
Canada, solar radiation levels were below average by more than 1%. The strongest negative departures (<
399 were recorded for the Northwest, upper Midwest and the Northeast of the USA. In Africa, Zimbabwe
and Mozambique also had strong negative departures. Countries along the equator generally had a positive
departure from the 15YA by up to +3% or more. In i&tes Europe, radiation levels were average. In
Eastern Europe, positive departures by more than 3% had been recorded. In Central Asia, solar radiation
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was below average. But in South and Southeast Asia and Australia, strong positive departures by more than
+3% had been recorded.

] =5t

) >=-1to <1
] =t <3
-

Figure 33 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of July 2023 to October
2023 total relative to the 20082022 average (15YA), in percent.

2.4 Biomass production

The BIOMSS indicator is controlled by temperature, rainfall, and solar radiation. In some regions, rainfall is
more limiting, whereas in other ones, mainly tropical ones, solar radiation tends to be the limiting factor.
For highlatitude regions, the temp&ture may also limit biomass production. In Brazil and the southern
Pampas in Argentina, rainfall was the limiting factor. This resulted in biomass production estimates that
were 10% below the 15YA. A similar deficit was estimated for Mexico, the Ri##s sind South of the

USA. For the West Coast as well as the Northeast and Ontario and Quebec in Canada, a positive departure
in biomass production had been estimated. In Western and Central Europe, biomass production was
normal or above average. Only iarts of Eastern Europe, negative departures were estimated, especially
for Romania and the Ukraine. Strong positive departures were estimated for Central Asia, the Punjab in
Pakistan, Senegal, Somalia and Zimbabwe. For most of the countries in the 8abatj\e departure had

been calculated. In South and Southeast Asia, the conditions were mixed, although the departures were
generally in the positive range (+5 to +10%). For Australia, a strong negative departure greaté0fhan

was estimated.

[ s=-10% w<-5%
T[] restesn
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Figure 34 National and subnational biomass production potential anomaly (as indicated by the BIOMSS indicator) of of
July 2023 to October 2023 total relative to the 202822 average (15YA), in percent.

3.2 Country analysis

This section presents CropWatch analyses for each of 46 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 atomatl scale, comparing the JuBctober 2023 period to
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the previous season and the fiyear average (5YA) and maximum; (c) Maximum Vegetation Condition
Index over arable land (VCIx) for J0lgtober 2023 by pixel; (d) Spatial NDVI patterns up toQuatgber

2023 according to local cropping patterns and comepao the 5YA; and (e) NDVI profiles associated with

the spatial pattern under (d). Next, separate graphs (labeled as figures (f), (g), and subsequent letters) are
included to illustrate crop condition development graphs based on NDVI average over egspfar
different agroecological zones (AEZ) within a country, again comparing th®dtdper 2023 period to

the previous season and the fiyear average (5YA) and maximum.

Refer to Annex A, Table AAL11 for additional information about indicator values by country. For country

agricultural profiles please visit the CropWatch Explore module of the cloud.cropwatch.cepbsite for
more details.

Figures 3.5 3.50; Crop condition for individual countries ([AFG] Afghanistan to [ZMB] Zambia) including
agro-ecological zones (AEZ) from JOlgtober 2023.
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AFGAGOARGAUS BGDLERRBRA CAN DHOXZAEGY ETH FRA GBBENIDN IND IRNTAKAZKEN KGZ KHMKAMARMEX MMRVINGMOZNGA PAK PHL PC
ROURUSSYR'HA TUR UKR USA UZB VNNZEAF

[AFG] Afghanistan

In Afghanistan, wheat, maize, and rice are the primary cereals cultivated. The sowing of spring wheat ¢
March and April, with the harvest period in August &@eptember. Maize sowing begins in May, leading tc
August harvest. Similarly, rice is sown in May or June, and the harvesting takes place between Octc
November.

The agreclimatic conditions showed that RAIN decreased by 27%, TEMP increased by 0.5C and RADP.
an average level. BIOMSS decreased by 3% as compared to the 15YA. The CALF decreased by 4%, rt
6%, and the VCIx was recorded at 0.20.

The NDVtbased crop condition development graph clearly indicates that crop growth has consistently
below both the levels observed last year and the average of the past five years.

Most of the total cropped areas in Afghanistan showed slightly belegrage crop conditions, accounting f
86.6%, while another 3.7% of the total cropped areas was significantly below average, mainly in northern
including Balkh, Faryab, Badgtd{sinduz, Samangan, and Sarpol provinces. Only 5.7% of the total croppec
maintained aboveaverage crop performance throughout the monitoring period, primarily in eastern provi
with better irrigation facilities, such as Khost and Laghman.

Furthermore, Afghanistan's Crop Performance Index (CPI) was 0.96, a slight improvement from the |
period but still indicating a poor overall agricultural production situation. The earlier high temperature:
drought had numerous adverse effectach as causing rivers to dry up, leading to severe water deficits for
growth. Afghanistan's limited and fragile infrastructure exacerbated the dire situation. All in all, conditio
crop production in Afghanistan were very poor.

Regional analysis

CropWatch subdivides Afghanistan into four zones based on cropping systems, climatic zones, and top
They are described below as Central region with sparse vegetation (1), Dry region (2), Mixed dry farrr
irrigated cultivation region (3), andiked dry farming and grazing region (4).

The RAIN in the Central region with sparse vegetation was 13 mm, indicating a significant decrease
compared to the 15YA. TEMP was 16.7<C, an increase of 1.6C. RADPAR measured 1465 MJ/n
represented a 1% increase. The BIOMSS decreased Bhé6¥%BALF experienced a decrease of 19% as com
to the 5YA, now standing at 6%. The VCIx value was 0.34-bidBad crop condition graphs indicated belo
average crop conditions.

In the Dry region, rainfall fell by 5% to 34 mm, accompanied by increased TEMP at 22.7°C (+1.1<C).
measured 1464 MJ/m21%). According to the NDWased crop condition development graph, crop conditic
were lower than the average and last yeardaDALF was limited to 5% (+9%). The VCIx of 0.24 highlighte«
crop growth.

The Mixed dry farming and irrigated cultivation region experienced a significant 30% decrease in rainfe
mm. The TEMP rose slightly to 17.7°C (+0.1°C), while RADPAR was 1417 MJ/m2. BIOMSS declined by ¢
DM/m2, and CALF dropped to 11%%).The VCIx value was 0.23. The NDVI graph showed that conditions
below the average and below those of the previous year.

In the Mixed dry farming and grazing region, RAIN was 3 mm. It decreased by 64% compared to the 15\
stood at 20.7°C, marking an increase of 0.4°C. RADPAR was measured at 1456 MJ/m2, closely alig
average levels. CALF was extremely low &QiBdicating a decrease of 22%. The VCIx value was 0.09. B
was down by 8% to 337 g DM/m2. According to the Niagkd crop condition development graph, the NL
values were notably lower than the fisygar average, pointing to unfavorable conditions.

Figure 35! ¥ 3 K I y drap Ganditiondluly- October2023
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(b) Crop condition development graph based on NDVI (¢) Maximum VCI

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

(f) Rainfallprofiles (g) Temperature profiles

(h) Crop condition development graph based on NDVI (central_Sparse_Veg Region (Efiyethd-arming_Graze Region (right))
































































































































































































































































































































































































































































































































































































































































