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Abbreviations  

5YA Five-year average, the average for the four-month period from October of the 
previous year to January of the current year for 2018-2022; one of the standard 
reference periods. 

15YA Fifteen-year average, the average for the four-month period from October of the 
previous year to January of the current year for 2007-2021; one of the standard 
ǊŜŦŜǊŜƴŎŜ ǇŜǊƛƻŘǎ ŀƴŘ ǘȅǇƛŎŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ. 

AEZ Agro-Ecological Zone 
BIOMSS CropWatch agroclimatic indicator for biomass production potential 
BOM Australian Bureau of Meteorology 
CALF Cropped Arable Land Fraction 
CAS Chinese Academy of Sciences 
CPI Crop Production Index 
CWAI CropWatch Agroclimatic Indicator 
CWSU CropWatch Spatial Units 
DM Dry matter 
EC/JRC European Commission Joint Research Centre 
ENSO EI Niño Southern Oscillation 
FAO Food and Agriculture Organization of the United Nations 
GAUL Global Administrative Units Layer 
GVG GPS, Video, and GIS data 
Ha hectare 
Kcal kilocalorie 
MPZ Major Production Zone 
MRU Mapping and Reporting Unit 
NDVI Normalized Difference Vegetation Index 
OISST Optimum Interpolation Sea Surface Temperature 
PAR Photosynthetically active radiation 
PET Potential Evapotranspiration 
AIR CAS Aerospace Information Research Institute 
RADPAR CropWatch PAR agroclimatic indicator 
RAIN CropWatch rainfall agroclimatic indicator 
SOI Southern Oscillation Index 
TEMP CropWatch air temperature agroclimatic indicator 
Tonne Thousand kilograms 
VCIx CropWatch maximum Vegetation Condition Index 
VHI CropWatch Vegetation Health Index 
VHIn CropWatch minimum Vegetation Health Index 
W/m2 Watt per square meter 
CPI Crop Production Index 
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Bulletin overview and reporting period  

This CropWatch bulletin presents a global overview of crop stage and condition between October 2022 and 

January 2023, a period referred to in this bulletin as the ONDJ (October, November, December and January) 

ǇŜǊƛƻŘ ƻǊ Ƨǳǎǘ ǘƘŜ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦέ ¢ƘŜ ōǳƭƭŜǘƛƴ ƛǎ ǘƘŜ мнуth such publication issued by the CropWatch 

group at the Aerospace Information Research Institute (AIR) of the Chinese Academy of Sciences, Beijing. 

CropWatch indicators 

CropWatch analyses are based mostly on several standard as well as new ground-based and remote sensing 

indicators, following a hierarchical approach.  

In parallel to an increasing spatial precision of the analyses, indicators become more focused on agriculture 

as the analyses zoom in to smaller spatial units. CropWatch uses two sets of indicators: (i) agroclimatic 

indicatorsτRAIN, TEMP, RADPAR, and potential BIOMSS, which describe weather factors and its impacts 

on crops. Importantly, the indicators RAIN, TEMP, RADPAR, and BIOMSS do not directly describe the 

weather variables rain, temperature, radiation, or biomass, but rather they are spatial averages over 

agricultural areas, which are weighted according to the local crop production potential; and (ii) agronomic 

indicatorsτVHIn, CALF, and VCIx and vegetation indices, describing the actual crop production and stresses 

experienced during the monitoring period. (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 units used 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 global zones; major producing countries of maize, rice, wheat, and soybean; and 

detailed assessments for Chinese regions, 45 major agricultural countries, and 228 Agro-Ecological Zones 

(AEZs).  

This bulletin is organized as follows: 

Chapter Spatial coverage Key indicators 

Chapter 1 World, using Mapping and Reporting Units (MRU), 

105 large, agro-ecologically homogeneous units 

covering the globe 

RAIN, TEMP, RADPAR, BIOMSS 

Chapter 2 Major Production Zones (MPZ), six regions that 

contribute most to global food production 

As above, plus CALF, VCIx, and VHIn 

Chapter 3 44 key countries (main producers and exporters) 

and 221 AEZs 

As above, plus NDVI, GVG survey, and CPI 

Chapter 4 China and seven agro-ecological zones As above plus high-resolution images; Pest 

and crops trade prospects 

Chapter 5 Production outlook, and updates on disaster events and El Niño. 

Online 

Resource 

http://cloud.cropwatch.com.cn/ 

http://www.cropwatch.com.cn/
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Regular updates and online resources 

The bulletin is released quarterly in both English and Chinese. E-mail cropwatch@radi.ac.cn to sign up for 

the mailing list or visit CropWatch online at http://cloud.cropwatch.com.cn/. Additionally, by accessing 

the website, you can obtain information on methods, overviews of major producing countries, and their 

trends in the medium and long term. 

 

http://cloud.cropwatch.com.cn/
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Executive  summary  

The current CropWatch bulletin describes world-wide crop conditions and food production as appraised by 

data up to the end of January 2023. It is prepared by an international team coordinated by the Aerospace 

Information Research Institute, Chinese Academy of Sciences. 

The assessment is based mainly on remotely sensed data. It covers prevailing agri-climatic conditions, 

including extreme factors, at different spatial scales, starting with global patterns in Chapter 1. Chapter 2 

focuses on agroclimatic and agronomic conditions in major production zones in all continents. Chapter 3 

covers the major agricultural countries that, together, make up at least 80% of production and exports (the 

"core countries") while chapter 4 zooms into China. Special attention is paid to the production outlook 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 from October 2022 to January 2023. 

Agroclimatic conditions 

Globally, 2022 was the sixth warmest year on record since 1880. Temperatures were above average in 

Europe and Asia, resulting in the second warmest year. A heat wave accompanied by drought reduced 

autumn grain crop production in most of Europe and Southern China. An early heat wave in northwest 

India, in which temperatures exceeded 35ºC in March, caused yield losses in wheat at regional scale. 

During this monitoring period, a third consecutive year of La Niña conditions has caused a prolonged 

drought that keeps affecting East Africa. It reduced crop production, and livestock was also decimated due 

to a lack of water. La Niña also limited crop production in Argentina. Other climatic factors, exacerbated by 

climate change, have caused a severe rainfall deficit in all regions bordering the Mediterranean Sea. In that 

region, winter is the season with the highest precipitation. Hence, the drought will not only impact the 

production of cereals and legumes in the winter months. Low water levels in the reservoirs mean less water 

will be available for irrigation in the dry summer months. The rainfall situation is grave in the Maghreb, 

Levant, and the Caucasus, where the deficit exceeded 30%. Conditions were average in Central and 

Northern Europe and most ƻŦ wǳǎǎƛŀΩǎ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ǊŜƎƛƻƴΦ /ŀƭƛŦƻǊƴƛŀ ŀƴŘ ǘƘŜ ²ŜǎǘŜǊƴ ǎǘŀǘŜǎ ƻŦ ǘƘŜ ¦{! 

benefited from above-average rainfall, which helped to restore soil moisture to normal levels. Most of 

South and South-East Asia, Northern China, Australia, and New Zealand experienced average to above-

average rainfall. 

Global crop production situation 

In the current monitoring period, the Crop Production Index (CPI) for global crop production had declined 

for the third consecutive year from 1.19 to 1.12, which is the second lowest level in the past 11 years. This 

is mainly due to heat and drought conditions in key production regions. 

Maize: In the Southern Hemisphere, maize planting starts at the beginning of the rainy season in November 

and December. In Brazil, first season maize was sown in October. Sowing of the more important second 

season maize is starting in February, after the soybean harvest. Brazil and Argentina are the second and 

third largest maize exporters. The total maize production in Brazil is expected to reach 93.603 million 

tonnes, with an increase of 2.5%. In Argentina, rainfall conditions improved in January, and farmers planted 

a significant area of late-season maize. Its production is expected to be at 55.924 million tonnes, slightly 

increasing by 1.7%.  For southern Africa, which is affected by slight rainfall deficits, production is generally 

estimated to be reduced by less than 5%, except in Mozambique, where production is estimated to increase 
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by 9.1% due to a larger area planted. In Indonesia, production is forecasted to increase to 19.586 million 

tonnes (+2.3%). 

Rice: Production in most countries in South and Southeast Asia is close to 2022 levels. Conditions were 

close to normal in most countries, except Cambodia, where a reduction of 2.2% is forecasted due to a lack 

of water. In the Philippines, an increase of 5.3% is estimated. In most other countries, the changes are less 

than 2%. Rice yield and cultivation areas in Brazil and Argentina have decreased slightly, with total rice 

production decreasing by 5.0% and 4.1%, respectively. 

Wheat: This is the most important crop grown during the northern hemisphere's winter months. Severe 

rainfall deficits have affected Kansas and Oklahoma in the USA, the Maghreb, the Levant, Türkiye and the 

Caucasus. Conditions were generally favorable for sowing and crop establishment in all other major 

production zones. This covers most of Europe, South Asia and China. Wheat yields in Australia and Brazil 

benefitted from favorable weather conditions, whereas in Argentina, the drought caused a significant yield 

reduction. 

Soybean: The soybean production of Brazil and Argentina is only second to that of the United States. 

CropWatch predicts that Brazil's soybean production will reach 105.178 million tonnes (+10.6%) due to an 

expansion of the cultivated area. The planted area of soybeans in Argentina had also increased, but drought 

occurred in the main soybean-producing areas, which delayed the soybean sowing period. Although rainfall 

returned to normal in January 2023 and the growth of late-planted soybeans improved, yields of the late-

sown fields will be reduced. The national average soybean yield is expected to decrease by 5.7%, with a 

total production of 50.022 million tonnes (-3.4%). 
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Chapter 1. Global agroclimatic patterns  

Chapter 1 describes the CropWatch Agroclimatic Indicators (CWAIs) 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, TEMP, RADPAR and BIOMSS are compared to their average 

value for the same period over the last fifteen years (called the άŀǾŜǊŀƎŜέύΦ LƴŘƛŎŀǘƻǊ ǾŀƭǳŜǎ ŦƻǊ ŀƭƭ aw¦ǎ 

are included in Annex A table A.1. For more information about the MRUs and indicators, please see Annex 

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 wad increased by 40 in this bulletin. 

1.1 Introduction to CropWatch agroclimatic indicators (CWAIs)  

This bulletin describes the agroclimatic conditions and their potential impacts on crops over the period 

from October 2022 to January 2023, ONDJ, referred to as "reporting period". CWAIs are averages of climatic 

variables over agricultural areas only inside each MRU and serve the purpose of identifying global 

agroclimatic patterns. Refer to able A.1 for 2023 ONDJ 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 biomass production potential inside each area. 

We also stress that the reference period, referred to as "average" in this bulletin covers the 15-year period 

from 2008 to 2022. Although departures from the 2008-2022 are not anomalies (which, strictly, refer to a 

"normal period" of 30 years), we nevertheless 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 years (i.e., 2018-2022). 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, even small departures may have dramatic effects 

on vegetation and agriculture due to the within-zone 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 based on previous evaluation. 

1.2 Global overview  

According to WMO, global average temperatures in 2022 were 1.15ºC above pre-industrial levels. Globally, 

2022 was the sixth warmest year on record. According to NOAA, the 10 warmest years in the last 143 years 

occurred since 2010.  Europe and Asia recorded the second warmest years in 2022. Record temperatures 

during the summer months were accompanied by droughts, such as in most of Europe and Southern China. 

A heat wave in the northwest of India, in which temperatures exceeded 35ºC in March, caused yield losses 

in wheat. 
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1.3 Rainfall  

 

Figure 1.1 Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting 
Unit: Departure of October 2022 to January 2023 total from 2008-2022 average (15YA), in percent. 

A rainfall deficit was recorded for most of South America, Africa, the Middle East and South East China. 

Conditions were mixed in North America. Only the Sierra Madre in Mexico experienced a deficit that was 

larger than -30%. Above-average precipitation was recorded for California and the Central South of the 

USA. All countries bordering the Mediterranean Sea experienced severe deficits. In that region, winter is 

the period with the highest precipitation. The rainfall situation is grave in the Maghreb and Levant, as well 

as in the Caucasus, where the deficit exceeded -30%. In Central and Northern Europe, conditions were 

ŀǾŜǊŀƎŜ ŀǎ ǿŜƭƭ ŀǎ ƛƴ Ƴƻǎǘ ƻŦ wǳǎǎƛŀΩǎ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ǊŜƎƛƻƴǎΦ Lƴ !ŦǊƛŎŀΣ ŀ ǊŜƎƛƻƴ ŀƭƻƴƎ ǘƘŜ DǳƭŦ ƻŦ DǳƛƴŜŀΣ 

as well as East and Southern Africa also had a severe rainfall deficit. Most of South and South-East Asia, 

Northern China as well as Australia and New Zealand experienced average to above average rainfall. 

1.4 Temperatures  

 

Figure 1.2 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and 
Reporting, Unit: departure of October 2022 to January 2023 average from 2008-2022 average (15YA), in °C. 

¢ŜƳǇŜǊŀǘǳǊŜǎ ǿŜǊŜ ŀǾŜǊŀƎŜ ƛƴ Ƴƻǎǘ ƻŦ {ƻǳǘƘ !ƳŜǊƛŎŀΩǎ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ǊŜƎƛƻƴǎΦ Lƴ /ŜƴǘǊŀƭ ŀƴŘ 

Northeastern Brazil, temperatures were warmer by more than 0.5ºC. The coastline along the Pacific from 

northern Chile to Ecuador experienced cooler than usual temperatures (<-1.5ºC). The Western USA also 

experienced cooler than usual temperatures, whereas the south and east were warmer. Temperatures 

were warmer than usual in all of Europe, northern Africa and the Levant. The Sahel and the south 

experienced cooler temperatures than usual, whereas the countries in Southern Africa were warmer than 

usual (>0.5ºC). Most of China, apart from the Northwest, had temperatures that were 0.5 to 1.5ºC above 
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average. Cooler than usual temperatures were recorded for most of Australia. Especially Southeast 

Australia experienced cooler than usual temperatures (<-1.5ºC). 

1.5 RADPAR  

 

Figure 1.3 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by 
CropWatch Mapping and Reporting Unit: departure of October 2022 to January 2023 average from 2008-2022 average 

(15YA), in percent. 

Within the important crop production regions, the strongest negative departures (<-3%) in 

photosynthetically active radiation were observed for the southern USA, Ukraine, Russia west of the Ural, 

Northeast China, Australia and New Zealand. In the Cerrado of Brazil, solar radiation was below average by 

-1 to -3%. A similar negative departure from the 15YA was observed for California and the Southeast of the 

USA, the Sahel region, Central Africa and the Arabian Peninsula. Conditions were average for Central 

America, northeast of the USA and most of Central Asia. Positive departures in the range of +1 to +3% were 

recorded for Southern Brazil, the Pampas, the Andes region from Bolivia to Venezuela, Central Europe, 

Türkiye, the Caucasus region, East and South-East Africa, India and the Philippines. The Maghreb, Western 

Europe, the Levant as well as South-East China received radiation that was more than 3% above average.  

1.6 BIOMSS 

 

Figure 1.4 Global map of biomass accumulation (as indicated by the BIOMSS indicator) by CropWatch Mapping and 
Reporting Unit: departure of October 2022 to January 2023 average from 2008-2022 average (15YA), in percent. 

Almost all of the relevant crop production regions in South America had a decline in estimated biomass 

production by more than -5%. The only exception was Central Chile, for which a strong positive departure 

was estimated. Strong negative departures were observed for the Iberian Peninsula, and most of Africa, 

with the exception of the Sahel and Central Africa, where the decline ranged between -2 to -5%. The near 

and Middle East, as well as Southern China, Southern Japan, Myanmar and Southwest Australia also had a 

decline by more than -5%. Apart from the Rocky Mountain region, biomass production in most of the USA 
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and Canada showed strong positive departures by more than +5%. Positive (+2 to +5%) to strongly positive 

(>+5%) departures were estimated for Western, Central and Eastern Europe, together with India, Thailand, 

Vietnam, the Malay Archipelago, the Murray-Darling basin in  Eastern Australia and New Zealand. 
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Chapter  2. Crop  and  environmental  

conditions  in major  production  zones 

Chapter 2 presents the same indicatorsτRAIN, TEMP, RADPAR, and BIOMSSτ as those used in 

Chapter 1, and combines them with the agronomic indicatorsτcropped arable land fraction (CALF), 

maximum vegetation condition index (VCIx), and minimum vegetation health index (VHIn)τ 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 

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

2.1 Overview  

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

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

respectively. The text mostly refers simply to "average" with the averaging period implied. 

Table 2.1 Agroclimatic indicators by Major Production Zone, current value and departure from 15YA (October 
2022-January 2023) 

 RAIN TEMP RADPAR BIOMSS 

 Current 

(mm) 

Departure  

(%) 

Current 

(°C) 

Departure  

(°C) 

Current 

(MJ/m2) 

Departure 

(%) 

Current 

(gDM/m2) 

Departure 

(%) 

West 

Africa 
163  -22  24.5  -0.6  1220  -1  608  -9  

North 

America 
301  -1  5.8  0.6  521  -2  479  5  

South 

America 
397  -55  23.7  0.6  1343  2  974  -22  

S. and SE 

Asia 
294  0  20.5  -0.1  1037  2  616  1  

Western 

Europe 
353  -2  7.1  1.6  318  3  577  8  

Central 

Europe 

and W. 

Russia 

259  1  1.2  1.2  222  -4  374  3  

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute 

departure in degrees Celsius is given. Zero means no change from the average value; relative departures are calculated as (C-

R)/R*100, with C=current value and R=reference value, which is the fifteen-year average (15YA) for the same period (October of 

the previous year to January) for 2008-2022. 

 

http://www.cropwatch.com.cn/
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Table 2.2 Agronomic indicators by Major Production Zone, current season values and departure from 5YA 
(October 2022-January 2023) 

 CALF (Cropped arable land fraction) Maximum VCI 

 Current 5A Departure (%) Current 

West Africa 95  0  0.89  

North America 61  -9  0.72  

South America 95  -4  0.80  

S. and SE Asia 97  1  0.88  

Western Europe 93  1  0.90  

Central Europe and W Russia 81  8  0.84  

Note: See note for Table 2.1, with reference value R defined as the five-year average (5YA) for the same period (October of the 

previous year to January) for 2018-2022. 

2.2 West Africa  

This reporting period covers the harvesting period in this major production zone (MPZ). In the 

coastal regions, the harvest of the second season tuber crop, cassava, started in January. In the 

rest of the region, harvesting of rice, millet and sorghum crops was underway and concluded in 

January 2023. The MPZ relies significantly on imports of cereals, mostly of wheat and rice, to cover 

its domestic requirements. For Nigeria, cereal imports are forecasted at a nearΆaverage level of 

8.1 million tonnes. 

With respect to the climatic indicators for the region, the estimated average rainfall was 163 mm 

(-22%). At the country level, rainfall deficits were observed for Liberia (416 mm -13%), Sierra Leone 

(380 mm -7%), Equatorial Guinea (1,434 mm +9%), Togo (57 mm -40%), Burkina Faso (6 mm -77%), 

Nigeria (125 mm -33%), Ghana (125 mm -35%), Côte d'Ivoire (195 mm -24%) and Guinea (210 mm 

+6%). Based on the Vegetative Health Index (VHI), localized areas of severe to moderate drought 

stress were observed, mainly in Nigeria. The average temperature of the MPZ varied from 22.8°C 

(Equatorial Guinea) to 25.9°C (Guinea Bissau) with an estimated regional average of 24.5°C (-0.6°C) 

and solar radiation was 1,220 MJ/m2 (-1%) while the regional accumulated biomass production 

potential decreased by 9%. The cultivated arable cropped area (CALF) for the region was 95% (-

0.2%), with Nigeria at 89% (+4%). As an indication of good crop conditions, the regional maximum 

vegetation condition index (VCIx) attained a favourable value of 0.89. These CropWatch indicators 

showed stable, but slightly drier-than-usual climatic conditions. In general, conditions were close 

to normal. 

Figure 2.1 West Africa MPZ: Agroclimatic and agronomic indicators, October 2022- January 2023. 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 
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c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 

 

 

e. Maximum VCI 

 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

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

2.3 North America  

During the October 2022 to January 2023 reporting period, the harvests of maize and soybean 

were completed, and winter wheat was sown. Overall, crop conditions for winter wheat were 

below average. 

North America has experienced close to average conditions, with below average rainfall (-1%) and 

RADPAR (-2%), and above average temperature (+0.6°C), while potential biomass was 5% above 

average. During the previous monitoring period, severe drought conditions affected the region 

from the Canadian Prairies to the Southern Plains. Although drought conditions have improved in 

these areas during the current observation period, the minimum Vegetation Health Index (VHIm) 

indicates that drought conditions still exist, particularly in North Texas and Kansas. The negative 

deviation in potential biomass (<-20%) also confirms the negative impact of drought on crops in 

these areas. Poor crop conditions are reflected in Kansas with a VCIx below 0.5. Conditions in other 

regions were close to average. The maximum Vegetation Condition Index (VCIx) reached 0.72, but 

the Cropped Arable Land Fraction (CALF) for the whole region was significantly below average (-

9%). It is still too early to predict the variation of winter crop yields. 

In summary, crop conditions for winter wheat in North America were below average due to 

persistent drought conditions in North Texas and Kansas. 
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Figure 2.2 North America MPZ: Agroclimatic and agronomic indicators, October 2022-January 2023. 

 

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

 

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

 

e. Maximum VCI 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

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, early soybean and rice, 

planting of late maize and late soybean and the harvesting of wheat. The situation in South 

America is variable. Only TEMP showed in general near average values.  Agronomic and drought 



Chapter 2 | 11 

indicators showed poor conditions, in particular in North-East Pampas in Argentina and in the 

north of the Brazilian agricultural area. 

Spatial distribution of rainfall profiles showed five different patterns. The blue profile showed the 

most negative anomalies and was located in the North of Brazilian agricultural area in the states 

of Mato Grosso, Goiás and Minas Gerais. The observed negative anomalies throughout the 

monitoring period ranged from -30 to -100 mm. The orange profile, located in the west of Mato 

Grosso, Mato Grosso do Sul, San Pablo and part of Rio Grande do Sul state, showed negative 

anomalies of near -60 mm during most of the period, except at the beginning of October and mid-

December when it showed only slight negative anomalies. The red profile was observed in the 

west of Mato Grosso do Sul, Parana and Santa Catarina states in Brazil, East Paraguay and North 

Mesopotamia in Argentina and showed high variability, with positive anomalies in mid-October, 

mid-December and end-January, and negative anomalies during November and end-December. A 

dark green profile was observed in most of Chaco, Pampas and South Mesopotamia in Argentina, 

Uruguay and South of Rio Grande do Sul state in Brazil. It showed a quite stable pattern with near 

no anomalies along the reporting period. Finally, a light green profile was identified in small areas 

like in Subtropical Highlands and North-West Pampas in Argentina and East Santa Catarina state 

in Brazil. It showed high positive anomalies during November, December and January, with high 

peaks (more than 90 mm) at beginning of December and at the end of January. 

Temperature profiles showed five homogeneous patterns. These profiles had some similarities 

among them, with reductions at the beginning of November (except for the blue profile), increases 

at the beginning of December, reductions at the end of December and increases again during 

January. Variation among profiles was mostly observed in the magnitude of the anomalies. The 

orange profile showed in general the most negative values and was observed in West Paraguay, 

North Mesopotamia in Argentina and Paraná and Santa Catarina states in Brazil.  The light green 

profile, located in Chaco and North Pampas in Argentina, North and East Uruguay and Rio Grande 

do Sul, Mato Grosso do Sul and San Pablo sates in Brazil, showed less negative anomalies and 

higher positive anomalies. The blue profile showed also less negative anomalies and high positive 

anomalies and was observed in East Pampas, South-West Uruguay and West of Mato Grosso in 

Brazil. The dark green profile, located in South and West Pampas showed values in between the 

light green and blue profiles. Finally, the red profile showed in general the highest positive 

anomalies and almost no negative anomalies and was located in Mato Groso do Sul, Goiás and 

Minas Gerais states in Brazil. 

The CALF map showed uncropped areas in Argentina, in Center-East and South-West Pampas, 

Chaco and Subtropical Highlands. BIOMSS showed the poorest conditions with strong negative 

anomalies in Mato Grosso, Mato Grosso do Sul, Goiás, San Pablo and South of Rio Grande do Sul 

in Brazil, as well as in Chaco, South Mesopotamia and Center East Pampas in Argentina and in East 

Uruguay. Good conditions with positive anomalies were observed in East Paraguay, Paraná and 

Santa Catarina states in Brazil, and West Pampas and Subtropical Highlands in Argentina. 

Surface soil moisture showed low values (less than 30%) in most of agricultural areas of Brazil and 

Argentina. Intermediate soil moisture values were observed in Paraguay and Mato Gross and Mato 

Grosso do Sul in Brazil. SPI showed severe to extreme conditions in Goiás and Minas Gerais states 

in Brazil. Moderate to severe drought conditions were observed in Center-East Pampas and South 

Mesopotamia in Argentina, Uruguay and Rio Grande do Sul in Brazil. The poor conditions in the 

drought stricken areas may have affected wheat production and corn and soybean development, 

and may also have affected or delayed the planting of summer crops in Argentina, where the CALF 

showed some uncropped areas. Wet conditions were observed in North-West Pampas and 



12| CropWatch Bulletin, February 2023 

Subtropical Highlands in Argentina. The rest of Brazil and Argentina and Paraguay showed normal 

conditions. 

VCIx showed good conditions in Paraguay and most of Brazil (with values higher than 0.8), except 

for Río Grande do Sul state where poor conditions were observed. The worst conditions were 

observed in Argentina, with values of VCIx less than 0.5 in North and Center-East Pampas, Chaco, 

East Subtropical Highlands and South Mesopotamia. Good conditions in Argentina were only 

observed in part of West and South Pampas and South-West Subtropical Highlands. 

Figure 2.3 South America MPZ: Agroclimatic and agronomic indicators, October 2022 to January 2023. 

 

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

 

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

 

e. Maximum VCI 
 

f. Cropped arable land 
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g. Biomass accumulation potential departure 
 

h. Soil Mositure (0-10cm) 

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 harvesting period of autumn crops 

(rice, corn, and sugarcane) and the sowing as well as the growing period of winter crops (wheat) 

in the region. 

The accumulated precipitation was unchanged compared with the 15YA, while the temperature 

was slightly below the 15YA (TEMP -0.1ō) and the RADPAR (+2%) was above the 15YA, resulting 

in an estimated biomass increase (BIOMSS +1%). Compared with the 5YA, the CALF increased by 

1% to 97%. The VCIx of the MPZ was 0.88, indicating that the crops were growing well. 

Based on the spatial distribution of rainfall profiles, 14.5% of the MPZ (northern and southeastern 

India, Nepal, Thailand, Cambodia, and northern Vietnam) experienced higher precipitation levels 

in early October compared to the 15YA. They dropped sharply to the average level in the middle 

of October. Between October and early November, the precipitation for 25.3% of the MPZ was 

lower than the average, which occurred in eastern India, Myanmar, Laos, Cambodia, and Vietnam. 

However, heavy precipitation occurred in late November, leading to flooding disasters in central 

Vietnam. The precipitation for 4.5% of the MPZ (southern India, Sri Lanka) fluctuated around the 

15YA. After the middle of December, precipitation levels for all cultivated land in the MPZ returned 

to levels close to the 15YA. According to the spatial distribution of temperature profiles, during 

the whole monitoring period, 1% of the MPZ (northern India and central Nepal) recorded 

significantly higher temperature departures than the 15YA, and 12% of the areas (northern and 

eastern India, Nepal and Myanmar) had slightly higher temperature departures than the 15YA. 

67.4% of the MPZ (India and Bangladesh) had negative temperature departures t from October to 

late November. 19.6% of the MPZ (Thailand, Laos, Cambodia, and Vietnam) had strong 

temperature fluctuations, with temperatures higher than the average from the middle of 

November to early December, and lower than the average most of the time. 

The BIOMASS departure map shows that the potential biomass of northwest and southern India 

was 20% greater than the historical average for the same period, while the potential biomass in 

northern India, eastern India, Myanmar, and northern Vietnam was below the average. The 

Maximum VCI shows that the index in northern India and various isolated locations were above 
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1.0. The VHI Minimum map shows that north and central India, regions in Myanmar, Thailand, and 

Cambodia experienced periods of severe drought conditions. The CALF map indicates that a 

significant portion of the region was planted, except for northwest India. 

In general, the growth conditions for winter crops in the main production area were close to 

normal. 

Figure 2.4 South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, October 2022 to January 
2023. 

 

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

 

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

 

e. Maximum VCI 

 

f. Cropped arable land 
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g. Biomass accumulation potential departure 

 

h. VHI minimum 

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

2.6 Western Europe  

This report covers the sowing period of winter crops in the major production zone (MPZ) of 

Western Europe. In general, crop conditions were above average or close to average in most parts 

of this region due to favourable sunshine conditions and warmer-than-usual temperatures (Figure 

2.5). 

The CropWatch agro-climatic indicators show that the overall rainfall deficit across the MPZ has 

continued from the last two reports, but the magnitude of the deficit has been significantly 

reduced, with a deficit of only 2% below average for the whole MPZ for this reporting period. The 

spatial and temporal distribution of rainfall varies considerably between countries, and rainfall 

patterns can be characterized as follows:  (1) Precipitation was about average in 50.5% of the MPZ 

(green and dark green areas in Fig. 2.6a), with the exception of late November/early December 

and late January, when precipitation was well below average, and late December and mid-January, 

when precipitation was well above average. This includes most of Germany, most of France and 

central and northern UK; (2) Precipitation was below average in 25.4% of the MPZ (yellow areas in 

Fig. 2.6a), with the exception of slightly above average precipitation in early and mid-December 

and mid-January. It mainly affected eastern and northeastern Spain, southeastern France 

(Auvergne Rhone-Alpes), northern and southeastern Italy and eastern and northeastern Germany 

(Saxony, Brandenburg, Saxony-Anhalt, Mecklenburg-Western Pomerania); (3) With the exception 

of mid-November, late December and late January, 10.8% of the MPZ (the blue area in Fig. 2.6a) 

received above-average precipitation during the observation period, with particular peaks of 

significantly above-average precipitation in early December. It mainly affected parts of central Italy, 

west-central Spain, south-western France (south of Aquitaine Limousin Poitou-Charentes, south-

west of Languedoc-Roussillon Midi-Pyrenees); (4) above-average precipitation occurred in 

western France (Bretagne) and eastern France (eastern Auvergne Rhone-Alpes, eastern 

Bourgogne Franche-Comte, central Alsace Champagne-Ardenne Lorraine), southern, eastern and 

western UK (red areas in Fig. 2.6a), with the exception of early October, early December and late 

January. The countries with the most severe precipitation deficits were Germany (RAIN -12%), Italy 

(RAIN -9%), and France (RAIN -7%). The rainfall deficits in October have favoured the harvesting of 

autumn crops, but may also have delayed the germination of winter crops in northern Italy, 

northern Germany, and south-eastern Spain. 

CropWatch agroclimatic indicators show that the MPZ experienced relatively mild weather (TEMP 

+1.6°C) with good light conditions (RADPAR +3%).  As shown in the spatial distribution of 

temperature profiles, except for early and mid-December and late January, temperatures were 
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above average in almost all the MPZ during the monitoring period, particularly in mid and late 

October and in late December and early January, when temperatures were significantly above 

average. The relatively mild weather in the MPZ has resulted in very limited winter frost damage 

to winter crops, but at the same time, the lack of frost conditions may increase pest and disease 

pressure later in the season. 

Due to favourable solar radiation and warmer-than-usual temperatures, the potential BIOMSS was 

8% above average. Significant BIOMSS departures (-20% and less) occurred in the Northwest and 

Southeast of Italy, northeast Germany, east and northeast Spain, which was consistent with the 

above description of areas where precipitation deficits occurred. The average maximum VCI for 

the MPZ was only 0.90. The lowest VCI values also occurred in areas for which negative BIOMSS 

departures (-20% and less) were observed. More than 93% of arable land was cropped, which was 

1% above the recent five-year average. Most uncropped arable land was concentrated in Spain 

and northwestern Italy, with patchy distribution in south-eastern and south-western France, and 

other countries. The VHI minimum map shows that north-west Italy, south-western France, east 

and northeast Spain were most affected by drought conditions, which is consistent with 

continuous rainfall deficits in these countries during the monitoring period. 

Generally, crop conditions were above average or close to average in most parts of this MPZ. 

Figure 2.5 Western Europe MPZ: Agroclimatic and agronomic indicators, October 2022-January 2023. 

 

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

 

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 
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e. Maximum VCI 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

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

2.7 Central Europe to Western Russia  

This monitoring period covers the sowing and the growing period of winter crops. In general, the 

agroclimatic indicators in this MPZ were close to average, with higher precipitation (+1%), higher 

temperature (+1.2ϲ/), and lower RADPAR (-4%), as compared to the 15YA. 

According to the spatial distribution map of rainfall departure, precipitation was close to the 15 

year average value and the range of fluctuation was relatively small. The specific spatial and 

temporal distribution characteristics were as follows: (1) In October, 43.4% of the region (the west, 

south and northeast of the MPZ) received below-average precipitation. The reduction of 

precipitation provided favorable conditions for the harvest of autumn crops and the sowing of 

winter crops, but may also have delayed the germination and early development of winter crops; 

(2) In the middle of November, 68% of the regions (the southwest, central and eastern parts of the 

MPZ) received above-average precipitation, and the precipitation in other areas was close to the 

average, which helped alleviate the negative impact of insufficient precipitation in some areas in 

October; (3) In the middle of December, the precipitation in all areas of the MPZ exceeded the 

average value; (4) From late December to the end of the monitoring period, the precipitation in 

88.4% of the MPZ (the northwest, central and eastern parts of the MPZ) showed a small downward 

trend and remained below average until the end of January. 

The spatial distribution of the temperature profiles shows that temperature fluctuated greatly in 

most areas of the MPZ. The specific spatial and temporal distribution characteristics were as 
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follows:  (1) In October, the average temperature in the MPZ trended higher than the average 

value. Only in the middle of October, the temperature in 38.2% of the MPZ (southwest Russia and 

eastern Ukraine) was slightly below-average; (2) In early December, the temperature in 63.4% of 

the MPZ was significantly below-average, mainly distributed in western Russia and eastern Ukraine; 

(3) In early and middle January, the average temperature of 36.5% of the western region in the 

MPZ was significantly higher than the average value of the same period in the past; (4) In late 

January, the average temperature of all regions in the MPZ was higher than the average. 

On average, the potential biomass in the MPZ was higher than the 5YA (3%). The areas with a 20% 

lower potential biomass were mainly located in southern Romania and southern Russia; the areas 

with a 10% higher potential biomass were mainly located in the south-western part of the MPZ, 

including eastern Poland, southwestern Belarus, western and southeastern Ukraine, Slovakia, 

southwestern Czechia, eastern Austria, western Hungary, and western Romania. 

During this monitoring period, most of the arable land in MPZ was cultivated, with a CALF value of 

81% (+8%). The VCIx showed a significant spatial variation, with an average value of 0.84. The 

regions below 0.5 were mainly in southern Ukraine, southeastern Romania, and southwestern 

Russia, which was consistent with the uncropped arable land map. 

Overall, CropWatch agroclimatic and agronomic indicators indicate that crop growth was expected 

to be slightly above average during this monitoring period. 

Figure 2.6 Central Europe to Western Russia MPZ: Agroclimatic and agronomic indicators, October 2022 to 
January 2023. 

 

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

 

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (ō) 
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e. .ƛƻƳŀǎǎ ŀŎŎǳƳǳƭŀǘƛƻƴ ǇƻǘŜƴǘƛŀƭ ŘŜǇŀǊǘǳǊŜ 

 

f. Cropped arable land 

 

g. aŀȄƛƳǳƳ ±/L 

 

h. VHI minimum 

Note: For more information about the indicators, see Annex B. 
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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, including the 44 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 agricultural or geopolitical relevance are exposed to extreme conditions 

and deserve mentioning, particularly when they logically fit into larger patterns. 

3.1.1 Introduction 

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

detail at the national and sub-ƴŀǘƛƻƴŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ƭŜǾŜƭǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ ¢ƘŜ άŎƻǊŜ ŎƻǳƴǘǊƛŜǎέΣ 

including major producing and exporting countries are all the object of a specific and detailed narrative in 

the later sections of this chapter, while China is covered in Chapter 4. Sub-national 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 patterns that include larger areas. No attempts are normally made, in this chapter, 

to identify global patterns that were already covered in Chapter 1. The focus is on 166 individual countries 

and sometimes their subdivisions for the largest ones. Some of them are relatively minor agricultural 

producers at the global scale, but their national production is nevertheless crucial for their population, and 

conditions may be more extreme than among the large producers. 

3.1.2 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 20 countries 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: Harvest in the Northern Hemisphere was completed by last November. In the USA, conditions were 

favorable in the corn belt, but drought conditions in the south caused yield reductions. In Europe, the 

summer of 2022 was marked by record heat and extended periods of droughts, which caused a decline in 

yield. In China, conditions for maize production were generally favorable. 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. 

First season maize was sown in October in Brazil. In Argentina, maize production was affected by severe 

drought conditions. Similarly, maize production in Eastern Africa, especially in Kenya and Tanzania is 

suffering from the prolonged, multi-year drought. In southern Africa, conditions for maize planting were 

close to normal. Similarly, conditions were quite favorable in Bangladesh and other countries in South and 

South-East Asia, where maize is grown under irrigation in the dry winter months.  

Rice: Harvest of rainfed rice in China, Pakistan, India, Bangladesh and South-East Asia was completed by 

November. The conditions during the monsoon season had been quite favorable for high production levels, 

apart from Pakistan, where flooding destroyed a substantial part of the rice crop. Production was also 

reduced in Myanmar, where a rainfall deficit and internal conflicts combined with high input costs caused 
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a yield reduction. In the other countries of South-East Asia, conditions were favorable for rice production. 

Production in the other parts of the world is minor in relation to Asia. It is expected to remain stable in 

Nigeria and West Africa as a whole, although rainfall had stayed below average and was erratic during the 

rainy season. Conditions for rice in Argentina, predominantly sown in Mesopotamia, were poor due to the 

severe rainfall deficit. 

Wheat: Wheat harvest in Argentina took place in December. Severe drought and untimely frost curbed 

production almost by half, as compared to last year. In Brazil, on the contrary, conditions were favorable. 

In South Africa, conditions were unfavorable in the Western Cape, but they were much better in the other 

regions, i.e., Free State, Limpopo and Northern Cape. All in all, production in South Africa is close to normal. 

Australia benefitted from above-average rainfall, which ensured favorable conditions for wheat production. 

In the USA, Europe, Russia and China, winter wheat sowing was mostly completed by the end of October. 

In most regions, moisture conditions have been favorable, apart from Kansas and Oklahoma, where dry 

conditions persisted. Türkiye, the Maghreb and the Levant are also suffering from severe rainfall deficits, 

which most likely will cause poor yields. In South Asia, conditions for wheat sowing were favorable. Pakistan 

is still recovering from the floods, but the planting of wheat was close to average. 

Soybean: Brazil and the USA are the dominant exporters of soybean. Together, they account for more than 

80% of global exports. Soybean production in Brazil has benefitted from generally favorable conditions. 

Rainfall was below average, but still sufficient to ensure high production. In Argentina, the drought is 

causing a major reduction in yields. 

3.1.3. Weather anomalies and biomass production potential changes 

3.1.3.1 Rainfall  

In South America, rainfall was far below average in most countries. The only exception was the Dry Pampas 

and the foothills of the Andes in Argentina. However, the wheat and soybean-producing regions of 

Argentina were severely affected by the drought conditions. Conditions were drier than normal in Brazil as 

well. However, in Brazil rainfall levels are generally much higher than in Argentina. Hence, rainfall was still 

sufficient to ensure high levels of production in that country. Mexico, which entered the drier winter 

months, also suffered from a rainfall deficit. In the USA and Canada, rainfall was generally near average. 

California and the Western States benefitted from above-average rainfall, which helped restore water 

levels in the reservoirs to normal levels. In Africa, rainfall was generally below average. It limited the 

production of wheat in the Maghreb and maize in East Africa. Conditions are also drier than usual in 

southern Africa, where the rainy season started during this monitoring period. In Europe, rainfall conditions 

were generally close to average. However, wheat production in Türkiye and the Near and Middle East will 

suffer from the precipitation deficit. Hardly any crops are grown in Southern China during this monitoring 

ǇŜǊƛƻŘΣ ǿƘŜǊŜ ǊŀƛƴŦŀƭƭ ǿŀǎ ŀƭǎƻ ōŜƭƻǿ ŀǾŜǊŀƎŜΦ aȅŀƴƳŀǊΩǎ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ǿŀǎ ƴŜƎŀǘƛǾŜƭȅ ƛƳǇŀŎǘŜŘ ōȅ ǘƘŜ 

rainfall deficit. Wheat in Australia benefitted from above-average rainfall. 
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Figure 3.1 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of October 2022 to January 
2023 total relative to the 2008-2022 average (15YA), in percent 

 

3.1.3.2 Temperatures 

The temperature profile tends to show opposite trends as compared to rainfall. Regions with above-

average rainfall experienced relatively cooler conditions, whereas, in dryer-than-usual regions, 

temperatures were above average. Temperatures in most of South America were above average. In the 

USA, temperatures were below average in the western states and above average in the eastern states. In 

Africa, temperatures were close to average. Almost all of Europe experienced above-average temperatures. 

Together with favorable rainfall, they helped wheat get well established. The same pattern was observed 

for the North China Plain. In Australia, temperatures were cooler than normal. 

 

Figure 3.2 National and subnational temperature anomaly (as indicated by the TEMP indicator) of October 2022 to 
January 2023 average relative to the 2008-2022 average (15YA), in °C 

3.1.3.3 Solar radiation 

In Argentina and Brazil, conditions were heterogeneous. Below-average solar radiation was observed for 

Central and Eastern Brazil, as well as the province of Buenos Aires and the provinces to its west in Argentina. 

Above-average solar radiation was observed for the Northwest of South America and most of Central 

America. In the USA, solar radiation was generally below average. In South-East Africa, solar radiation was 

above average. The Levant also experienced average to above-average solar radiation levels. A strong 

positive departure was observed for Western Europe, whereas in Russia west of the Ural, solar radiation 
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levels were far below average. Most of South and Southeast Asia received more sunshine than usual. 

Australia, which was more humid than usual, had below-average solar radiation.  

 

Figure 3.3 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of October 2022 to 
January 2023 total relative to the 2008-2022 average (15YA), in percent 

3.1.3.4 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 high-latitude regions, the temperature may also limit biomass production. In the crop production 

regions of Argentina and Brazil, the estimated biomass production was mostly below or even far below 

average (<-10%). The same conditions apply to Mexico. In the USA and Canada, biomass production ranged 

from average to far above average. The countries bordering the southern and eastern coast of the 

Mediterranean Sea had far below biomass production, due to the drought conditions. In East and southern 

Africa, biomass production was also far below average. Similarly, conditions were not conducive for 

biomass production in Central Asia, Myanmar, Southern China and Western Australia. In India, the North 

China Plain and New Zealand, conditions for biomass production were favorable. 

 

Figure 3.4 National and subnational biomass production potential anomaly (as indicated by the BIOMSS indicator) of 
October 2022 to January 2023 total relative to the 2008-2022 average (15YA), in percent 
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Table 3.1 October 2022 to January 2023 agro-climatic and Agronomic indicators by country, current value and departure 
from average. 

 
/ƻŘŜ 

 

 !ƎǊƻπŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ !ƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ 

/ƻǳƴǘǊȅ 5ŜǇŀǊǘǳǊŜ ŦǊƻƳ мр¸! όнллрπнлнлύ 
5ŜǇŀǊǘǳǊŜ ŦǊƻƳ 
р¸! όнлмрπнлнлύ 

/ǳǊǊŜƴǘ 

  w!Lb ό҈ύ ¢9atόϲ/ύ t!wό҈ύ .Lha{{ ό҈ύ /![C ό҈ύ ±/LȄ 

AFG Afghanistan -28 0.0 0 -16 3 0.47 

DZA Algeria -55 1.4 9 -33 -24 0.53 

AGO Angola -25 0.1 0 -8 3 0.87 

ARG Argentina -3 0.5 -1 -1 -12 0.61 

AUS Australia 17 -1.4 -5 2 45 1.08 

BGD Bangladesh -1 0.2 3 -1 0 0.90 

BLR Belarus 20 1.1 -15 7 -1 0.80 

BRA Brazil -49 1.0 -1 -23 1 0.93 

KHM Cambodia 22 -0.5 0 10 -1 0.85 

CAN Canada -6 1.2 2 11 -4 0.74 

CHN China -14 0.6 5 -6 -6 0.82 

EGY Egypt -30 0.2 3 -13 0 0.73 

ETH Ethiopia -33 0.0 -1 -14 2 0.93 

FRA France -7 1.5 4 8 1 0.92 

DEU Germany -12 1.3 7 7 0 0.88 

HUN Hungary 0 2.1 -1 10 10 0.99 

IND India 4 -0.2 2 1 1 0.88 

IDN Indonesia -2 0.0 2 2 0 0.93 

IRN Iran -19 0.6 0 -9 -5 0.53 

ITA Italy -9 2.1 2 6 5 0.94 

KAZ Kazakhstan 4 0.0 0 1 -48 0.65 

KEN Kenya -30 0.1 0 -14 -6 0.75 

KGZ Kyrgyzstan 12 -1.5 0 -2 -38 0.71 

MEX Mexico -19 0.2 0 -13 4 0.85 

MNG Mongolia -4 -0.5 0 -3 -69 0.66 

MAR Morocco -28 1.0 0 -19 -17 0.60 

MOZ Mozambique -12 0.1 3 -3 2 0.90 

MMR Myanmar -28 0.4 5 -14 0 0.88 

NGA Nigeria -32 -0.9 0 -13 4 0.89 

PAK Pakistan -17 0.6 -1 -14 4 0.98 

PHL Philippines 31 0.0 -4 6 0 0.94 

POL Poland -15 1.2 1 6 0 0.86 

ROU Romania -14 2.5 2 -1 6 0.88 

RUS Russia 3 0.5 -5 1 -4 0.79 

ZAF South Africa -41 1.1 2 -15 16 0.88 

LKA Sri_Lanka -9 -0.3 1 3 0 0.94 

SYR Syria -54 1.2 4 -29 -23 0.45 

THA Thailand 23 -0.3 0 3 -1 0.86 

TUR Türkiye -46 1.6 4 -23 -3 0.75 

UKR Ukraine -1 1.4 -7 7 13 0.83 

GBR United Kingdom -2 0.8 9 6 0 0.90 

USA United States 1 0.5 -2 6 -6 0.75 

UZB Uzbekistan -5 -1.1 2 -13 29 0.86 

VNM Vietnam -6 0.2 6 -2 0 0.93 

ZMB Zambia -18 -0.1 0 -6 0 0.90 
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3.2 Country analysis  

This section presents CropWatch analyses for each of 44 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 the national scale, comparing the October 2022 - January 

2023 period to the previous season and the five-year average (5YA) and maximum; (c) Maximum 

Vegetation Condition Index over arable land (VCIx) for October 2022 - January 2023 by pixel; (d) Spatial 

NDVI patterns up to October 2022 - January 2023 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 condition development graphs 

based on NDVI average over crop areas for different agro-ecological zones (AEZ) within a country, again 

comparing the October 2022 - January 2023 period to the previous season and the five-year average (5YA) 

and maximum. 

Refer to Annex A, Table A.1-A.11 for additional information about indicator values by country. Country 

agricultural profiles can be explored using the CropWatch Explore module on the cloud.cropwatch.com.cn 

website. CropWatch provides open access to the module. 

Figures 3.5 - 3.48; Crop condition for individual countries ([AFG] Afghanistan to [ZMB] Zambia) including 

agro-ecological zones (AEZ) from October 2022 - January 2023. 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU DZA 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 SYR THA TUR UKR USA UZB VNM ZAF ZMB 

[AFG] Afghanistan  
Winter wheat and rice are the main cereals that are grown in Afghanistan. Winter wheat was sown in 
October and November. Rice was harvested in October and November. 

The agro-climatic conditions showed that RAIN decreased by 28%. TEMP and RADPAR were at the average 
level. BIOMSS decreased by 16%. The CALF was only 3%, increased by 3%, and the VCIx was only 0.25. 

According to the last CropWatch bulletin, it was found that heavy rains and floods occurred in Parwan and 
Nangarhar provinces in August. After August, there was a drought. The drought situation was particularly 
severe in northern Afghanistan. According to the crop condition development graph based on NDVI, the 
NDVI was close to the average level between October and December and was lower than that of last year 
and the 5-year average in January.  

The spatial distribution of the NDVI profiles shows that 39.9% of the total cropped areas were close to the 
average level during the whole monitoring period. These areas are mainly distributed in the south and 
southeast of Afghanistan. The NDVI departure in 44% of the total cropped areas was negative in January, 
mainly in the north of Afghanistan. This may be caused by extremely cold weather and snow. These areas 
are experiencing the coldest winter in the past 15 years, with the lowest temperature reaching minus 34º C. 
Many parts of Afghanistan were completely covered by snow. About 16.2% of total cropped areas were 
below average levels, mainly distributed in northern Afghanistan. Maximum VCI shows similar results. In 
addition, the CPI of Afghanistan was 0.98, which indicates a poor overall agricultural production situation. 

Overall, the multi-year drought and cold winter cause challenges for the country's food security. 

Regional analysis 

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

The RAIN in the Central region with sparse vegetation was 79 mm (-29%). The TEMP was 1.5°C (+1.4°C). The 
RADPAR was 808 MJ/m2, at an average level. According to the NDVI-based crop condition development 
graph, the NDVI was at the average level between October and January. BIOMSS decreased by 5%, CALF had 
decreased by 44% and VCIx was 0.44. Except for January, crop conditions in this region were near average. 

The Dry region recorded 68 mm of rainfall (RAIN -24%), TEMP was higher than average at 7.9°C, and RADPAR 
was 854 MJ/m2. According to the NDVI-based development graph, crop conditions were close to the five-
year average from October to December and were below the average level in January. CALF in this region 
was only 2% and VCIx was 0.28. 

In the Mixed dry farming and irrigated cultivation region, the following indicator values were observed: RAIN 
139 mm (-26%); TEMP 2.5°C (-0.5°C); RADPAR 723 MJ/m2 (+1%). BIOMSS decreased by 16% and CALF was 
4% above average. According to the NDVI-based crop condition development graph, NDVI was close to the 
average level and VCIx was 0.65. The crop condition is at the average level. 

The Mixed dry farming and grazing region recorded 54 mm of rainfall (RAIN -47%). TEMP was 5.4°C (-0.2°C) 
and RADPAR was 783 MJ/m2, near average levels. CALF was 0%. VCIx was 0.41 and BIOMSS decreased by 
28%. According to the crop condition development graph, the NDVI was much lower than the 5YA since 
December, indicating poor conditions. 

Figure 3.5 !ŦƎƘŀƴƛǎǘŀƴΩǎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴΣ hŎǘƻōŜǊ нлнн - January 2023 
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(a). Phenology of major crops 

  

 

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

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

  
(f) Rainfall profiles                                                                                                                              (g) Temperature profiles 

  
(h) Crop condition development graph based on NDVI (central_Sparse_Veg Region (left) and Mixed_Farming_Graze Region (right)) 
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http://desertlocust-crc.org/Pages/NewsDetails.aspx?lang=EN&Cat=2&I=0&DId=0&CId=0&CMSId=800362&id=2407045
http://desertlocust-crc.org/Pages/NewsDetails.aspx?lang=EN&Cat=2&I=0&DId=0&CId=0&CMSId=800362&id=2407045
https://www.fao.org/ag/locusts/en/info/info/index.html
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http://www.bom.gov.au/climate/enso/index.shtml#tabs=Pacific-Ocean)




































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


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






https://www.sciencedirect.com/science/article/pii/S0959652618340150?dgcid=coauthor#gs2


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



	Contents
	LIST OF TABLES
	LIST OF FIGURES
	Abbreviations
	Bulletin overview and reporting period
	CropWatch indicators
	CropWatch analysis and indicators
	Regular updates and online resources

	Executive summary
	Chapter 1. Global agroclimatic patterns
	1.1 Introduction to CropWatch agroclimatic indicators (CWAIs)
	1.2 Global overview
	1.3 Rainfall
	1.4 Temperatures
	1.5 RADPAR
	1.6 BIOMSS

	Chapter 2. Crop and environmental conditions in major production zones
	2.1 Overview
	2.2 West Africa
	2.3 North America
	2.4 South America
	2.5 South and Southeast Asia
	2.6 Western Europe
	2.7 Central Europe to Western Russia

	Chapter 3. Core countries
	3.1 Overview
	3.2 Country analysis

	Chapter 4. China
	4.1 Overview
	4.2 Regional analysis

	Chapter 5. Focus and perspectives
	5.1 Global Crop Production Index
	5.2 CropWatch food production estimates
	Production estimates
	Maize
	Rice
	Wheat
	Soybean

	5.3 Conflicts and Disaster events
	Russia-Ukraine conflict
	Flood and Landslide
	Fire
	Drought
	Desert locust

	5.4 Update on El Niño
	East Africa
	South America


	Annex A. Agroclimatic indicators and BIOMSS
	Annex B. Quick reference to CropWatch indicators, spatial units and methodologies
	Agroecological zones for 45 key countries
	CropWatch indicators
	CropWatch spatial units (CWSU)
	Production estimation methodology

	Data notes and bibliography
	Acknowledgments
	Online resources

