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Abbreviations  

5YA Five-year average, the average for the four-month period from April to July of for 
2017-2021; one of the standard reference periods. 

15YA Fifteen-year average, the average for the four-month period from April to July for 
2007-2021; one of the standard reference periods and typically referred to as 
άŀǾŜǊŀƎŜέΦ 

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 
CWAI CropWatch Agroclimatic Indicator 
CWSU CropWatch Spatial Units 
CPI Crop Production Index 
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 
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Bulletin overview and reporting period  
¢Ƙƛǎ /ǊƻǇ²ŀǘŎƘ ōǳƭƭŜǘƛƴ ǇǊŜǎŜƴǘǎ ŀ Ǝƭƻōŀƭ ƻǾŜǊǾƛŜǿ ƻŦ ŎǊƻǇ ǎǘŀƎŜ ŀƴŘ ŎƻƴŘƛǘƛƻƴ ōŜǘǿŜŜƴ !ǇǊƛƭ ŀƴŘ Wǳƭȅ нлноΣ 

ŀ ǇŜǊƛƻŘ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘƛǎ ōǳƭƭŜǘƛƴ ŀǎ ǘƘŜ WCa! ό!ǇǊƛƭΣ aŀȅΣ WǳƴŜ ŀƴŘ Wǳƭȅύ ǇŜǊƛƻŘ ƻǊ Ƨǳǎǘ ǘƘŜ άǊŜǇƻǊǘƛƴƎ 

ǇŜǊƛƻŘΦέΣ ǿƘƛƭŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŘƛǎŀǎǘŜǊ ŜǾŜƴǘǎ ǿŀǎ ǳǇŘŀǘŜŘ ǳƴǘƛƭ ƳƛŘπ!ǳƎǳǎǘ ¢ƘŜ ōǳƭƭŜǘƛƴ ƛǎ ǘƘŜ мнсǘƘ 

ǎǳŎƘ ǇǳōƭƛŎŀǘƛƻƴ ƛǎǎǳŜŘ ōȅ ǘƘŜ /ǊƻǇ²ŀǘŎƘ ƎǊƻǳǇ ŀǘ ǘƘŜ !ŜǊƻǎǇŀŎŜ LƴŦƻǊƳŀǘƛƻƴ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ ό!Lwύ ƻŦ 

ǘƘŜ /ƘƛƴŜǎŜ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎΣ .ŜƛƧƛƴƎΦ  

/ǊƻǇ²ŀǘŎƘ ƛƴŘƛŎŀǘƻǊǎ 

/ǊƻǇ²ŀǘŎƘ ŀƴŀƭȅǎŜǎ ŀǊŜ ōŀǎŜŘ Ƴƻǎǘƭȅ ƻƴ ǎŜǾŜǊŀƭ ǎǘŀƴŘŀǊŘ ŀǎ ǿŜƭƭ ŀǎ ƴŜǿ ƎǊƻǳƴŘπōŀǎŜŘ ŀƴŘ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ 

ƛƴŘƛŎŀǘƻǊǎΣ ŦƻƭƭƻǿƛƴƎ ŀ ƘƛŜǊŀǊŎƘƛŎŀƭ ŀǇǇǊƻŀŎƘΦ  

Lƴ ǇŀǊŀƭƭŜƭ ǘƻ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǎǇŀǘƛŀƭ ǇǊŜŎƛǎƛƻƴ ƻŦ ǘƘŜ ŀƴŀƭȅǎŜǎΣ ƛƴŘƛŎŀǘƻǊǎ ōŜŎƻƳŜ ƳƻǊŜ ŦƻŎǳǎŜŘ ƻƴ ŀƎǊƛŎǳƭǘǳǊŜ 

ŀǎ ǘƘŜ ŀƴŀƭȅǎŜǎ ȊƻƻƳ ƛƴ ǘƻ ǎƳŀƭƭŜǊ ǎǇŀǘƛŀƭ ǳƴƛǘǎΦ /ǊƻǇ²ŀǘŎƘ ǳǎŜǎ ǘǿƻ ǎŜǘǎ ƻŦ ƛƴŘƛŎŀǘƻǊǎΥ όƛύ ŀƎǊƻŎƭƛƳŀǘƛŎ 

ƛƴŘƛŎŀǘƻǊǎτw!LbΣ ¢9atΣ w!5t!wΣ ŀƴŘ ǇƻǘŜƴǘƛŀƭ .Lha{{Σ ǿƘƛŎƘ ŘŜǎŎǊƛōŜ ǿŜŀǘƘŜǊ ŦŀŎǘƻǊǎ ŀƴŘ ƛǘǎ ƛƳǇŀŎǘǎ 

ƻƴ ŎǊƻǇǎΦ LƳǇƻǊǘŀƴǘƭȅΣ ǘƘŜ ƛƴŘƛŎŀǘƻǊǎ w!LbΣ ¢9atΣ w!5t!wΣ ŀƴŘ .Lha{{ Řƻ ƴƻǘ ŘƛǊŜŎǘƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ 

ǿŜŀǘƘŜǊ ǾŀǊƛŀōƭŜǎ ǊŀƛƴΣ ǘŜƳǇŜǊŀǘǳǊŜΣ ǊŀŘƛŀǘƛƻƴΣ ƻǊ ōƛƻƳŀǎǎΣ ōǳǘ ǊŀǘƘŜǊ ǘƘŜȅ ŀǊŜ ǎǇŀǘƛŀƭ ŀǾŜǊŀƎŜǎ ƻǾŜǊ 

ŀƎǊƛŎǳƭǘǳǊŀƭ ŀǊŜŀǎΣ ǿƘƛŎƘ ŀǊŜ ǿŜƛƎƘǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƭƻŎŀƭ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ǇƻǘŜƴǘƛŀƭΤ ŀƴŘ όƛƛύ ŀƎǊƻƴƻƳƛŎ 

ƛƴŘƛŎŀǘƻǊǎτ±ILƴΣ /![CΣ ŀƴŘ ±/LȄ ŀƴŘ ǾŜƎŜǘŀǘƛƻƴ ƛƴŘƛŎŜǎΣ ŘŜǎŎǊƛōƛƴƎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΦ όƛƛƛύ 

t!¸ ƛƴŘƛŎŀǘƻǊǎΥ ǇƭŀƴǘŜŘ ŀǊŜŀΣ ȅƛŜƭŘ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴΦ  

CƻǊ ŜŀŎƘ ǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΣ ǘƘŜ ōǳƭƭŜǘƛƴ ǊŜǇƻǊǘǎ ƻƴ ǘƘŜ ŘŜǇŀǊǘǳǊŜǎ ŦƻǊ ŀƭƭ ǎŜǾŜƴ ƛƴŘƛŎŀǘƻǊǎΣ ǿƘƛŎƘ όǿƛǘƘ ǘƘŜ 

ŜȄŎŜǇǘƛƻƴ ƻŦ ¢9atύ ŀǊŜ ŜȄǇǊŜǎǎŜŘ ƛƴ ǊŜƭŀǘƛǾŜ ǘŜǊƳǎ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŀǾŜǊŀƎŜ ǾŀƭǳŜ 

ŦƻǊ ǘƘŀǘ ƛƴŘƛŎŀǘƻǊ ŦƻǊ ǘƘŜ ƭŀǎǘ ŦƛǾŜ ƻǊ ŦƛŦǘŜŜƴ ȅŜŀǊǎ όŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƛƴŘƛŎŀǘƻǊύΦCƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ 

/ǊƻǇ²ŀǘŎƘ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ǎǇŀǘƛŀƭ ǳƴƛǘǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎƛǎΣ ǇƭŜŀǎŜ ǎŜŜ ǘƘŜ ǉǳƛŎƪ ǊŜŦŜǊŜƴŎŜ ƎǳƛŘŜ ƛƴ !ƴƴŜȄ 

.Σ ŀǎ ǿŜƭƭ ŀǎ ƻƴƭƛƴŜ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǇǳōƭƛŎŀǘƛƻƴǎ ǇƻǎǘŜŘ ŀǘ ǿǿǿΦŎǊƻǇǿŀǘŎƘΦŎƴΦ  

/ǊƻǇ²ŀǘŎƘ ŀƴŀƭȅǎƛǎ ŀƴŘ ƛƴŘƛŎŀǘƻǊǎ 

¢ƘŜ ŀƴŀƭȅǎŜǎ ŎƻǾŜǊ ƭŀǊƎŜ Ǝƭƻōŀƭ ȊƻƴŜǎΤ ƳŀƧƻǊ ǇǊƻŘǳŎƛƴƎ ŎƻǳƴǘǊƛŜǎ ƻŦ ƳŀƛȊŜΣ ǊƛŎŜΣ ǿƘŜŀǘΣ ŀƴŘ ǎƻȅōŜŀƴΤ ŀƴŘ 

ŘŜǘŀƛƭŜŘ ŀǎǎŜǎǎƳŜƴǘǎ ŦƻǊ /ƘƛƴŜǎŜ ǊŜƎƛƻƴǎΣ по ƳŀƧƻǊ ŀƎǊƛŎǳƭǘǳǊŀƭ ŎƻǳƴǘǊƛŜǎΣ ŀƴŘ нно !ƎǊƻπ9ŎƻƭƻƎƛŎŀƭ ½ƻƴŜǎ 

ό!9½ǎύΦ  

¢Ƙƛǎ ōǳƭƭŜǘƛƴ ƛǎ ƻǊƎŀƴƛȊŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

Chapter Spatial coverage Key indicators 

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

65 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 46 key countries (main producers and exporters) 

and 223 AEZs 

As above plus NDVI and GVG survey 

Chapter 4 China and regions As above plus high-resolution images; Pest 

and crops trade prospects 

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

wŜƎǳƭŀǊ ǳǇŘŀǘŜǎ ŀƴŘ ƻƴƭƛƴŜ ǊŜǎƻǳǊŎŜǎ 

¢ƘŜ ōǳƭƭŜǘƛƴ ƛǎ ǊŜƭŜŀǎŜŘ ǉǳŀǊǘŜǊƭȅ ƛƴ ōƻǘƘ 9ƴƎƭƛǎƘ ŀƴŘ /ƘƛƴŜǎŜΦ 9πƳŀƛƭ ŎǊƻǇǿŀǘŎƘϪǊŀŘƛΦŀŎΦŎƴ ǘƻ ǎƛƎƴ ǳǇ ŦƻǊ 

ǘƘŜ ƳŀƛƭƛƴƎ ƭƛǎǘ ƻǊ Ǿƛǎƛǘ /ǊƻǇ²ŀǘŎƘ ƻƴƭƛƴŜ ŀǘ ǿǿǿΦŎǊƻǇǿŀǘŎƘΦŎƴΣ ƘǘǘǇΥκκŎƭƻǳŘΦŎǊƻǇǿŀǘŎƘΦŎƴκ

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


 

Executive  summary  

The current CropWatch bulletin describes world-wide crop condition and food production as appraised by 
data up to the end of July 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 comprise 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 April to July 2023.  
Agroclimatic conditions  
During this monitoring period, temperature records were broken in different parts of the world. However, 
the transition from La Niña to El Niño tended to smooth out precipitation. It brought relatively more rainfall 
to regions that had been drought-stricken, such as the Middle East and Eastern Africa, and parts of South 
America, such as Argentina. On the other hand, rainfall declined from above-average to average levels in 
most of Australia. Central Asia continued to have a rainfall deficit. Rainfall was close to the average for 
most of the USA, Canada and Europe. Flooding created some crop damage in India and China. Central and 
Northern China benefitted from generally above-average rainfall.  
Global crop production situation  
Maize: In Brazil, the cultivation area and yield of second maize increased, bringing 
Brazilian maize production to 100.68 million tonnes (+10.3%).  Similarly, China also increased the area by 
1.234 million ha, resulting in a production increase by 2.2%, whereas for the USA, an increase by 3.8% is 
forecasted. Conditions in Europe were generally favorable and slight increases in production can be 
expected. The sharpest decline was estimated for India, where flooding decreased the area and yield, 
leading to a decline in production by 9.1% to 17.1 million tonnes. All in all, the supply of maize has 
rebounded from last year. Global maize production is projected to reach 1.072 billion tonnes, marking an 
increase of 26.94 million tonnes or 2.6% compared to the decreased production (1.045 billion tonnes) in 
2022, yet remaining below the peak in 2021. 

wƛŎŜΥ !ǎ ǘƘŜ ǿƻǊƭŘϥǎ ƭŀǊƎŜǎǘ ǊƛŎŜ ǇǊƻŘǳŎŜǊΣ /Ƙƛƴŀ ƛǎ ŜȄǇŜŎǘŜŘ ŀǘ мфоΦопс Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΣ Řƻǿƴ ōȅ мΦл҈Σ ŘǳŜ 

ǘƻ ǊŜŘǳŎŜŘ ŎǳƭǘƛǾŀǘƛƻƴ ŀǊŜŀǎΦ !ŘǾŜǊǎŜ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŜȄŎŜǎǎƛǾŜ ǊŀƛƴŦŀƭƭ ŘǳǊƛƴƎ ƘŜŀŘƛƴƎ ŀƴŘ 

ŦƭƻǿŜǊƛƴƎΣ ŀŦŦŜŎǘŜŘ ōƻǘƘ ŜŀǊƭȅπǎŜŀǎƻƴ ŀƴŘ ǎƛƴƎƭŜπǎŜŀǎƻƴ ǊƛŎŜ ƛƴ ƛǘǎ ƳŀƧƻǊ ǇǊƻŘǳŎƛƴƎ ǊŜƎƛƻƴǎ ŀƴŘ ƛƴ ƴƻǊǘƘŜǊƴ 

/ƘƛƴŀΦ {ƻǳǘƘŜŀǎǘ !ǎƛŀƴ ŎƻǳƴǘǊƛŜǎΣ ƛƴŎƭǳŘƛƴƎ .ŀƴƎƭŀŘŜǎƘΣ LƴŘƻƴŜǎƛŀΣ ǘƘŜ tƘƛƭƛǇǇƛƴŜǎΣ ¢ƘŀƛƭŀƴŘΣ aȅŀƴƳŀǊΣ ŀƴŘ 

{Ǌƛ [ŀƴƪŀΣ ŜȄǇŜǊƛŜƴŎŜŘ ƴƻǊƳŀƭ ǘƻ ǎƭƛƎƘǘƭȅ ōŜƭƻǿπŀǾŜǊŀƎŜ ǊŀƛƴŦŀƭƭ ŘǳǊƛƴƎ ǘƘŜ Ǌŀƛƴȅ ǎŜŀǎƻƴΣ ƭŜŀŘƛƴƎ ǘƻ 

ŘŜŎǊŜŀǎŜŘ ǊƛŎŜ ȅƛŜƭŘǎ ŀƴŘ ǊŜǎǳƭǘƛƴƎ ƛƴ ƭƻǿŜǊ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴΦ IƻǿŜǾŜǊΣ ƛƴ WǳƭȅΣ ŜȄŎŜǎǎƛǾŜ ǊŀƛƴŦŀƭƭ ƻŎŎǳǊǊŜŘ ƛƴ 

tŀƪƛǎǘŀƴ ŀƴŘ LƴŘƛŀΣ ƭŜŀŘƛƴƎ ǘƻ ƭƻŎŀƭƛȊŜŘ ŦƭƻƻŘƛƴƎΦ bŜǾŜǊǘƘŜƭŜǎǎΣ ŎƻƴŘƛǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ōŜǘǘŜǊ ƛƴ tŀƪƛǎǘŀƴ ŀǎ 

ŎƻƳǇŀǊŜŘ ǘƻ ƭŀǎǘ ȅŜŀǊΣ ǿƘŜƴ ǿƛŘŜǎǇǊŜŀŘ ŦƭƻƻŘƛƴƎ ƘŀŘ ŎŀǳǎŜŘ ƭŀǊƎŜ ȅƛŜƭŘ ƭƻǎǎŜǎΦ tŀƪƛǎǘŀƴϥǎ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴ 

ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ōȅ сΦу҈Σ ǿƘƛƭŜ LƴŘƛŀϥǎ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ŘŜŎǊŜŀǎŜ ǎƭƛƎƘǘƭȅ ōȅ лΦф҈Φ 

±ƛŜǘƴŀƳΣ /ŀƳōƻŘƛŀΣ bƛƎŜǊƛŀΣ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ǎŀǿ ǾŀǊȅƛƴƎ ŘŜƎǊŜŜǎ ƻŦ ƛƴŎǊŜŀǎŜŘ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴΦ 

hǾŜǊŀƭƭΣ ǘƘŜ Ǝƭƻōŀƭ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŦƻǊŜŎŀǎǘŜŘ ǘƻ ǎƭƛƎƘǘƭȅ ŘŜŎƭƛƴŜ ōȅ пΦп Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ ƻǊ лΦс҈Φ 

 

²ƘŜŀǘΥ ¢ƘŜ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ƳŀƧƻǊ ǿƘŜŀǘπǇǊƻŘǳŎƛƴƎ ŎƻǳƴǘǊƛŜǎ ǾŀǊƛŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅΦ !ǎ ŎƻƳǇŀǊŜŘ 

ǘƻ ƭŀǎǘ ȅŜŀǊΣ ŀƎǊƻπŎƭƛƳŀǘƛŎ ŎƻƴŘƛǘƛƻƴǎ ƛƳǇǊƻǾŜŘ ƴƻǘŀōƭȅ ƛƴ 9ŀǎǘ !ŦǊƛŎŀ ŀƴŘ ǘƘŜ aƛŘŘƭŜ 9ŀǎǘΦ !ǎ ǘƘŜ ǿƻǊƭŘϥǎ 

ƭŀǊƎŜǎǘ ǿƘŜŀǘ ǇǊƻŘǳŎŜǊΣ /Ƙƛƴŀ ŜȄǇŜǊƛŜƴŎŜŘ ŦŀǾƻǊŀōƭŜ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ŜŀǊƭȅ ƛƴ ǘƘŜ ǎŜŀǎƻƴ ōǳǘ ŦǊŜǉǳŜƴǘ 

ǊŀƛƴŦŀƭƭ ŘǳǊƛƴƎ ǘƘŜ ƭŀǘŜ ƎǊŀƛƴπŦƛƭƭƛƴƎ ŀƴŘ ƘŀǊǾŜǎǘ ǇƘŀǎŜΦ ¢Ƙƛǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ȅƛŜƭŘ ƻŦ мопΦтн Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΣ ŀƴ 

ƛƴŎǊŜŀǎŜ ƻŦ лΦп҈Φ  Lƴ wǳǎǎƛŀΣ ǿƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ŘŜŎǊŜŀǎŜŘ ōȅ оΦу҈ ǘƻ унΦфп Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΣ ǇǊƛƳŀǊƛƭȅ ŘǳŜ ǘƻ 
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ŀ ƳƛƭŘ ŘǊƻǳƎƘǘ ƛƴ aŀȅ ŀƴŘ WǳƴŜΦ ¢ƘŜ ǿƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ŘŜǎǇƛǘŜ ŜȄǇŜǊƛŜƴŎƛƴƎ 

ǳƴŦŀǾƻǊŀōƭŜ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ŘǳǊƛƴƎ ŜŀǊƭȅ ƎǊƻǿǘƘΣ ǎŀǿ ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ тΦф҈ ǘƻ ррΦсп Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ ¢ƘŜ 

ǎƛȄ ƭŀǊƎŜǎǘ ȅŜŀǊπƻƴπȅŜŀǊ ƛƴŎǊŜŀǎŜǎΣ ōȅ ƳƻǊŜ ǘƘŀƴ ф҈Σ ǿŜǊŜ ŜǎǘƛƳŀǘŜŘ ŦƻǊ {ȅǊƛŀΣ 9ǘƘƛƻǇƛŀΣ aƻǊƻŎŎƻΣ ¢ǳǊƪŜȅΣ 

LǊŀƴΣ ŀƴŘ [ŜōŀƴƻƴΣ ǿƘŜǊŜ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǿŜǊŜ ōŜǘǘŜǊ ǘƘŀƴ ŘǳǊƛƴƎ ǘƘŜ ŜȄǘǊŜƳŜ ŘǊƻǳƎƘǘ ȅŜŀǊ ƻŦ нлннΦ 5ǳŜ 

ǘƻ ŀƴ ŜȄǇŀƴǎƛƻƴ ƻŦ ŀǊŜŀ ŀƴŘ ƘƛƎƘŜǊ ȅƛŜƭŘǎΣ ǇǊƻŘǳŎǘƛƻƴ ƛƴŎǊŜŀǎŜŘ ƛƴ ǎƻƳŜ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎΣ ǎǳŎƘ ŀǎ 

IǳƴƎŀǊȅ όҌмΦп҈ύΣ wƻƳŀƴƛŀ όҌрΦс҈ύΣ Lǘŀƭȅ όҌсΦп҈ύΣ ŀƴŘ ¦ƪǊŀƛƴŜ όҌрΦс҈ύΦ !ŦƎƘŀƴƛǎǘŀƴ ŀƴŘ /ŜƴǘǊŀƭ !ǎƛŀƴ 

ŎƻǳƴǘǊƛŜǎΣ ƛƴŎƭǳŘƛƴƎ YŀȊŀƪƘǎǘŀƴΣ ¦ȊōŜƪƛǎǘŀƴΣ ŀƴŘ YȅǊƎȅȊǎǘŀƴΣ ŜȄǇŜǊƛŜƴŎŜŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ōƻǘƘ 

ŎǳƭǘƛǾŀǘƛƻƴ ŀǊŜŀǎ ŀƴŘ ȅƛŜƭŘǎΦ Lƴ ǘƘŜ {ƻǳǘƘŜǊƴ IŜƳƛǎǇƘŜǊŜΣ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ŘŜŎǊŜŀǎŜ ƛƴ !ǳǎǘǊŀƭƛŀ 

όπмм҈ύΣ !ǊƎŜƴǘƛƴŀ όπмпΦм҈ύΣ ŀƴŘ .ǊŀȊƛƭ όπоΦм҈ύΣ ŀƴŘ ƛƴŎǊŜŀǎŜ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀ όҌуΦп҈ύΦ Dƭƻōŀƭ ǿƘŜŀǘ 

ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ŘŜŎƭƛƴŜ ōȅ лΦс҈  ǘƻ тосΦс Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ƭƻǿŜǎǘ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ 

Ǉŀǎǘ р ȅŜŀǊǎΦ  

 

{ƻȅōŜŀƴΥ Lǘǎ ǇǊƻŘǳŎǘƛƻƴ ƛƴŎǊŜŀǎŜŘ ƛƴ ǘƘŜ {ƻǳǘƘŜǊƴ IŜƳƛǎǇƘŜǊŜΣ ōǳǘ ǘƘŜ ǎƛǘǳŀǘƛƻƴǎ ƛƴ .ǊŀȊƛƭ ŀƴŘ !ǊƎŜƴǘƛƴŀ 

ǾŀǊƛŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ƛƴ .ǊŀȊƛƭ ƳƻǊŜ ǘƘŀƴ ƻŦŦǎŜǘ ǘƘŜ ŘŜŎƭƛƴŜ ƛƴ !ǊƎŜƴǘƛƴŀΣ ǊŜǎǳƭǘƛƴƎ 

ƛƴ ŀ ƴŜǘ ƛƴŎǊŜŀǎŜ ƻŦ мΦтм Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ Lƴ /ƘƛƴŀΣ ŦŀǊƳŜǊǎ ŜȄǇŀƴŘŜŘ ǘƘŜ ŀǊŜŀ ƻŦ ƳŀƛȊŜ ŀǘ ǘƘŜ ŜȄǇŜƴǎŜ ƻŦ 

ǎƻȅōŜŀƴΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ŘŜŎƭƛƴŜ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ōȅ рΦт҈ ǘƻ мтΦн Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ ! ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ŀǊŜŀ ǿŀǎ ŀƭǎƻ 

ŜǎǘƛƳŀǘŜŘ ŦƻǊ ǘƘŜ ¦{!Φ Lǘǎ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŦƻǊŜŎŀǎǘŜŘ ǘƻ ǊŜŀŎƘ мллΦр Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΣ мΦнр҈ ƭŜǎǎ ǘƘŀƴ ƭŀǎǘ ȅŜŀǊΦ 

/ŀƴŀŘŀ όҌоΦм҈ύ ŀƴŘ LƴŘƛŀ όҌмΦл҈ύ ǎŀǿ ƛƴŎǊŜŀǎŜŘ ǇǊƻŘǳŎǘƛƻƴΦ ¢ƘŜ ŎǳƳǳƭŀǘƛǾŜ ŘŜŎǊŜŀǎŜ ƻŦ мΦф Ƴƛƭƭƛƻƴ 

ǘƻƴƴŜǎ ƛƴ ǎƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ bƻǊǘƘŜǊƴ IŜƳƛǎǇƘŜǊŜ ŜȄŎŜŜŘŜŘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ {ƻǳǘƘŜǊƴ 

IŜƳƛǎǇƘŜǊŜΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ Ǝƭƻōŀƭ ǎƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴ ŘŜŎǊŜŀǎŜ ƻŦ лΦо҈ ǘƻ омфΦлс Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ hǾŜǊŀƭƭΣ 

ǘƘŜ Ǝƭƻōŀƭ ǎƻȅōŜŀƴ ǎǳǇǇƭȅ ǎƛǘǳŀǘƛƻƴ ǊŜƳŀƛƴǎ ǊŜƭŀǘƛǾŜƭȅ ǎǘŀōƭŜΦ 

 

 



 

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 was increased by 40 in this bullletin. 

1.1 Introduction to CropWatch agroclimatic indicators (CWAIs)  

This bulletin describes environmental and crop growth conditions over the period from April 2023  to 

July 2023, AMJJ, 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 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 JFMA 

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 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  

During this monitoring period, temperature records were broken in different parts of the world. However, 

the transition from La Niña to El Niño tended to somewhat smooth out conditions. It brought more rainfall 

to regions that had been drought-stricken, such as the Middle East and Eastern Africa and parts of South 
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America, such as Argentina. On the other hand, rainfall returned from above average to average levels in 

most of Australia. 

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 April 2023 to July 2023 total from 2008-2022 average (15YA), in percent. 

As during the previous monitoring period, a general rainfall deficit was observed for South America. It was 

most severe in Central Brazil  (<-30%). In the Pampas of Argentina, southern Brazil, the Amazon Basin and 

the Andes, the deficit was more moderate, ranging from -30% to -10%. It was also moderate in Central 

America and southern Mexico. The Mexican Highlands and the Rocky Mountains observed a severe rainfall 

deficit. A return to average rainfall is notable for California, the northern High Plains, Texas and the South 

East of the USA. The Midwest, Northeast, and Canadian Prairies experienced a moderate rainfall deficit. In 

most of Europe, rainfall was near average. Only Russia and Central Asia were affected by a moderate deficit. 

Severe dry conditions persevered in the Levant. In Africa, the countries bordering the Sahel desert 

experienced average rainfall. However, total rainfall amounts were still small, since this was just the start 

of the rainy season. The deficit was moderate in the zones with higher rainfall towards the equator. In 

Southern Africa, the southwest had above average rainfall, but more inland, Botswana and Mozambique 

had a severe rainfall deficit. In Asia, rainfall was more than 30% above average in Pakistan, whereas a 

severe deficit was observed for Myanmar. In Central China, Korea and Japan, rainfall was above average 

by 10% to 30%. Most of Australia experienced a moderate rainfall deficit. 
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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 April 2023 to July 2023 average from 2008-2022 average (15YA), in °C. 

Temperatures were above average in almost all of South and Central America. The strongest positive 

departure by more than 1.5ºC was observed for Central and Eastern Brazil. In North America, temperatures 

in most regions were normal. The only positive departure by more than 0.5ºC was recorded for the 

Canadian Prairies and the northern Corn Belt. A similar positive departure was observed for most of 

Western Europe, while the rest of Europe experienced normal temperatures. The Maghreb, the region of 

the Gulf of Guinea, as well as Eastern and Southern Africa, were moderately warmer than usual, with the 

positive departures ranging from 0.5 to 1.5ºC. Only the southwestern tip of the African continent 

experienced cooler than usual temperatures. Pakistan, which had above average rainfall, was cooler by 

more than 1.5ºC. Southeastern Asia, most of China, Korea and Japan were moderately warmer. Below 

average temperatures were observed for Mongolia and Eastern Siberia. Temperatures were also cooler by 

0.5 to 1.5ºC in Western Australia. All in all, temperature departures were moderate. 

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 April 2023 to July 2023  average from 2008-2022 average (15YA), 

in percent. 

In South America, solar radiation was above average by more than 3% in Central Brazil and the Amazon 

basin. In southern Brazil, Uruguay and most of the crop production regions of Argentina, and the Andes, 

solar radiation was below average by -1 to -3%. In Central America, conditions were average. The western 

half of the USA and most of Canada had less sunshine than usual. The strongest negative departures had 

been recorded for California and the southern High Plains. The Corn Belt and the Northeast of the USA 

experienced above average or normal solar radiation. In Europe, sunnier conditions were recorded for 

France, Benelux and the UK. Southwest, Central and Eastern Europe received below average solar radiation. 
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The strongest negative departures were recorded for Russia west of the Ural. Africa north of the Sahel and 

the entire Middle East experienced a slightly negative departure from the 15YA. In Central, East, and  parts 

of southern Africa, solar radiation was above average. The only exception was the southwest coast, where 

solar radiation was below average by more than -3%. The strongest negative departures in Asia were 

observed for Pakistan, Mongolia and the North China Plain. For most Southeast Asia, a strong positive 

departure by more than 3% was recorded. In Australia, solar radiation ranged from strongly below average 

in the southwest to average and moderately above average along the east coast.  

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 April 2023 to July 2023 average from 2008-2022 average (15YA), in percent. 

Estimated biomass production was by more than 5% below average in almost all of the Americas. This was 

either due to a rainfall deficit, as in most of South America or less solar radiation, as in the western half of 

North America. Only for the coastal region of Peru, a positive departure by more  than 5% was estimated. 

In southern Europe and Türkyie, biomass production was above average. In Central and Eastern Europe, it 

was below average. It was also below average in most of Africa south of the Sahara, whereas a positive 

departure by more than 5% was estimated for the southwest. In Pakistan and the Gangetic Plains, the 

North China Plains and southern China, a positive departure by more than 5% was estimated. For most of 

the crop production regions in Australia, biomass production was estimated by more than 5% below 

average. 
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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 

as well as the CropWatch bulletin online resources at 

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

. 

2.1 Overview  

Tables 2.1 and 2.2 present an overview of the 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 (April-July 
2023)  

 RAIN TEMP RADPAR BIOMSS 

 Current 

(mm) 

Departure  

(%) 

Current 

(°C) 

Departure  

(°C) 

Current 

(MJ/m2) 

Departure 

(%) 

Current 

(gDM/m2) 

Departure 

(%) 

West 

Africa 
525  -9  28.0  0.7  1223  1  974  -9  

North 

America 
355  -14  19.2  0.2  1321  -2  902  -8  

South 

America 
199  -37  18.3  0.4  802  -3  525  -19  

S. and SE 

Asia 
892  -6  28.7  0.3  1283  3  1148  2  

Western 

Europe 
340  -2  14.8  0.3  1249  0  792  -3  

Central 

Europe 

and W. 

Russia 

285  -11  14.5  -0.2  1154  -3  764  -8  

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 (April-July) 

for 2008-2022. 

 

Table 2.2 Agronomic indicators by Major Production Zone, current season values and departure from 5YA 

(April -July 2023) 

http://www.cropwatch.com.cn/
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 CALF (Cropped arable land fraction) Maximum VCI 

 Current 5A Departure (%) Current 

West Africa 88  -2  0.91  

North America 96  2  0.90  

South America 96  -1  0.85  

S. and SE Asia 75  -5  0.83  

Western Europe 93  -4  0.84  

Central Europe and W Russia 99  1  0.89  

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

2018-2022. 

2.2 West Africa  

The report covers the period (April - July) which coincides with the onset of agriculture activities 

in the West African region. The crops planted in this period include the main cereal crops (maize, 

sorghum, millet, and rice) and tuber crops (cassava and yams). In the southern bimodal rainfall 

areas of the region, seasonal rains had a timely onset. For Nigeria, harvesting of maize in southern 

areas will conclude by August, while in the central areas, rainfall in May was below average in 

many parts. The most affected countries in the region (MPZ) in terms of reduced rainfall were 

Burkina Faso (RAIN -75%), Nigeria (RAIN -20%), Togo (RAIN -19%), Sierra Leone (RAIN -20%), Gabon 

(-16%), Nigeria (-14%), Côte d'Ivoire (RAIN -11%) and Ghana (RAIN -10%). Temperature for the MPZ 

was slightly above average (TEMP +0.7°C), with stratified spatial-temporal variation effects across 

the MPZ and more pronounced departures in the north as compared with the coastal areas of the 

region. The regional solar radiation was above average (RADPAR +1%), while the potential biomass 

production was below average (BIOMASS -9%). Most of the countries in the MPZ with reduced 

biomass production due to reduced rainfall were Burkina Faso (BIOMASS -20%), Nigeria (BIOMASS 

-15%), Côte d'Ivoire (BIOMASS -8%), Togo (BIOMASS -7%) and Ghana (BIOMASS -6%). Based on the 

VCIx map as an indication of vegetation cover, the region experienced high vegetative cover 

(VCIx >0.8) while the vegetation health index (VHI) map also depicts a spatial and temporal pattern 

affected by moderate to severe drought conditions. At the country level, northern Nigeria and 

northern Togo were most affected. At the regional level, the cropped arable land fraction slightly 

reduced (CALF -2%). The lowest CALF values were observed in Nigeria (CALF -12%) and Burkina 

Faso (CALF -3%). The low CALF values for Nigeria and Burkina Faso can be attributed to the 

generally dry environments. Based on these agroclimatic conditions in the MPZ attributed to 

below-average rainfall deficits, more well-established rainfall will be needed to support crop 

production, especially in the drought vulnerable areas of the MPZ, to ensure an adequate soil 

moisture supply for the growth of the main season crops, which are key to food security in the 

region. 
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Figure 2.1 West Africa MPZ: Agroclimatic and agronomic indicators, Aprilς July 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. 

2.3 North America  

This reporting period began in April and ended in July, covering the harvest period for winter wheat, 

the sowing and early to mid growth period for maize and soybean, and the grain filling period for 

spring wheat. The strong heterogeneity of agro-climatic conditions has resulted in diverse crop 

growth situations. 

The agro-climatic conditions in North America are slightly unfavorable, with below-average rainfall 

and radiation (RAIN -14%, RADPAR -2%) and above-average temperatures (TEMP +0.2°C), resulting 

in below-average potential biomass (BIOMSS -8%). The temperature cluster analysis showed that 

temperatures wer above average in the Canadian Prairies and Northern Plains. From late May to 

mid-June, temperatures were 3-4°C above the 15-year average, favoring crop growth and 
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development. However, the Corn Belt and Southern Plains experienced significant temperature 

variability, with a peak of warmer than usual weather in April followed by a sharp temperature 

drop. Temperatures were below average from late May to late June.  The rainfall cluster showed 

that rainfall was below average in the U.S. Corn Belt, Lower Mississippi River, and Plains regions. 

The reduction was most pronounced in the May to June period. The reduction in rainfall and lower 

temperatures during key growth stages slowed crop growth and development, resulting in 

potential biomass below the 15-year average. The VHI minimum indicated soil moisture deficits in 

the Corn Belt and Plains, with corresponding potential biomass 10-20% below average. The VCIx 

was 0.90, and the CALF was 2% above the 5-year average.  

During the previous reporting period, northern Texas and Kansas had below average rainfall. 

Conditions improved to some degree, although the precipitation patterns in that regions were 

variable.  

In short, CropWatch has assessed close to average crop conditions in the Southern Prairies, Plains, 

and Corn Belt regions. 

Figure 2.2 North America MPZ: Agroclimatic and agronomic indicators, April to July 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. 

2.4 South America  

The reporting period covers the harvesting of late summer crops (soybean, maize and rice) and 
the sowing of wheat. It is mainly a fallow period for early summer crops. The situation in South 
America varied greatly among the different subregions. For Argentina several of the agroclimatic 
indices were poor. The North of the Brazilian agricultural area showed strong positive temperature 
anomalies during the entire reporting period and negative anomalies in rainfall during April. For 
the rest of the MPZ, most indices showed good conditions for crop development. 

Spatial distribution of rainfall profiles showed five homogeneous profiles. A profile with almost no 
anomalies (light green profile) was observed in most of Argentina, except for Center East Pampas 
and North Mesopotamia. The north of the Brazilian agricultural area, including Mato Grosso, Mato 
Grosso do Sul, Goias, Sao Paulo, and Minas Gerais, as well as part of Uruguay and Center West 
Pampas in Argentina, showed a profile with negative anomalies at the beginning of the reporting 
period, with reductions up to mid-June. Thereafter, no more anomalies were observed (red profile). 
Other profiles sowed higher variability. The dark green profile showed slight positive anomalies in 
April and mid-June, and negative anomalies from mid-May to the beginning of June and since the 
end of June. It covered parts of Mato Grosso do Sul, Sao Paulo, Parana and Santa Catarina states, 
East Paraguay and North Mesopotamia in Argentina. The blue profile showed strong positive 
anomalies in mid-April and mid-June and negative anomalies at the end of April, from mid-May to 
the beginning of June, and at the end of June. It was located in Parana and Santa Catarina states. 
The orange profile showed positive anomalies at the begining of May and in mid-July, and negative 
anomalies during April, from mid-May to the beginning of June, and at the end of June.    

Temperature profiles showed five homogeneous profiles distributed along a north-south gradient. 
A profile with positive anomalies all along the reporting period, starting with strong positive 
anomalies, with a tendency to reduce since the end of April (red profile), was observed in part of 
North Mato Grosso, Goias, and Minas Gerais states in Brazil. A profile with positive anomalies 
during most of the reporting period, except for a strong negative anomaly was observed in mid-
June (blue profile). It covered Mato Grosso, and Sao Paulo states. A profile with low variability 
showing slight positive and negative anomalies (dark green profile) was observed for West Santa 
Catarina, Parana, and Sao Paulo states. The light green profile showed high variability with positive 
anomalies in mid-May, the beginning and end of June, and the beginning of July, and negative 
anomalies in mid-May, mid-June, and mid-July. This profile was observed in Paraguay, North 
Mesopotamia in Argentina, and Río Grande do Sul, East Parana and Santa Catarina states. Finally, 
a profile with high variability showing negative anomalies in mid-April, mid-May, mid-June, and 
mid-July and positive anomalies in end-April, from mid-May to begging  June, end of June, and 
beginning of June (orange profile) was observed in most of Argentina, Uruguay, and South Rio 
Grande do Sul state in Brazil. 

The BIOMSS departure map showed poor conditions in most of the MPZ. Negative anomalies were 
observed in Mato Grosso, Mato Grosso do Sul, Goias, Minas Gerais, Sao Paulo and Parana states 
in Brazil, as well as in part of Center and South Pampas in Argentina. Positive anomalies were 
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observed in North Pampas, West Chaco, and Subtropical Highlands in Argentina. The rest of the 
MPZ showed a mixture of slight negative and positive anomalies.  Maximum VCI showed good 
conditions, with values higher than 0.8, in almost all Brazilian agricultural areas, Paraguay and East 
Uruguay. Argentina showed, in general, poor conditions with values below 0.8, except for 
Mesopotamia, West Subtropical Highlands, and part of South Pampas. Crop Arable Land Fraction 
was high in almost all the areas of Brazil, Paraguay, and Uruguay. In Argentina uncropped areas 
were mainly observed in Center and West Pampas. 

In summary, several agroclimatic indices showed poor conditions in part of Pampas: low VCIx 
values, low BIOMSS, and some uncropped areas. The north of the the Brazilian agricultural area 
showed strong positive temperature anomalies all along the reporting period and negative 
precipitation anomalies during April, as well as negative anomalies in BIOMSS. The rest of the MPZ 
showed quite good conditions. In most of the MPZ, precipitation deficits became smaller at the 
end of the reporting period. Temperature anomalies were positive on average. 

 

Figure 2.3 South America MPZ: Agroclimatic and agronomic indicators, April 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) 
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e. Maximum VCI 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure  

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 winter crops 
(wheat, dry season rice) in India and Bangladesh, along with the sowing period and the growing 
period of summer crops (rainy season rice, maize, and soybean) in the entire MPZ. 

According to the agroclimatic indicators, the accumulated precipitation was below the 15YA (RAIN 
-6%), while the RADPAR and the temperature were above the average (RADPAR +3%, TEMP 

+0.3ō), resulting in an increase in the potential biomass production (BIOMSS +2%). Compared 
with the 5YA, the CALF decreased by 5% to 75%. The VCIx of the MPZ was 0.83, indicating that the 
crops were growing well. 

The spatial distribution of rainfall profiles shows that the precipitation deficit for 8.3% of the MPZ 
grew larger over time. Eastern India and southern Myanmar were mostly affected by it. The 
proportion of cropland in that region is relatively low. The lack of moisture, therefore, had a 
relatively small impact on food production at the national level.  The precipitation for 12% of the 
MPZ (central and western India) was significantly above the 15YA in late June. On around 14.9% 
of the MPZ (southeastern and northwestern India), heavy precipitation occurred in late July, 
leading to flooding disasters. Throughout the monitoring period, the precipitation in 64.7% of the 
MPZ (northeastern and southern India and Southeast Asia) was close to the average. 
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According to the spatial distribution of temperature profiles, the average temperature in 6.3% of 
the MPZ (Nepal, western Myanmar, and western Thailand) was significantly above the 15YA 
throughout the monitoring period. The average temperature in 35.7% of the MPZ (Southeast Asia) 
was slightly above the 15YA. The average temperature in 20.2% of the MPZ (northwestern India) 
was below the 15YA during the monitoring period but slightly above the average in mid-April and 
mid-May. The average temperature in 37.8% of MPZ (India) fluctuated around the average. 

The BIOMASS departure map displays that the potential biomass in the southeastern and 
northwestern parts of India was 20% greater than the historical average for the same period, 
whereas the potential biomass in the southwestern part of India and northern Myanmar was 
below the average level. The Maximum VCI shows that the index was lower than 0.5 in the western 
parts of India and some scattered regions, which was related to cropland being left fallow or late 
planting of rice  (uncropped areas in Fig. 2.4e). The index was higher than 1.0 in northwestern India, 
which indicated that crop condition was better than the 5-year maximum. The VHI Minimum map 
shows that most of the MPZ was temporarily impacted by drought, except for southern and 
western India and some scattered regions.  

The CALF map indicates that a significant portion of the region was planted, except for central and 
western India and northern Myanmar. 

In general, some parts of India had been affected by high rainfall, leading to the delay of seeding, 
but the overall crop conditions in the MPZ were expected to be favorable. favorable. 

Figure 2.4 South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, April 2023 to July 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.  

2.6 Western Europe  

This reporting period covers the growth and grainfilling period of winter wheat. Summer crops had 

been sown in April and May in the Western European Major Production Zone (MPZ). Most crops 

in this production are mainly rainfed and agro-meteorological conditions play a crucial role. 

Generally, most part of Spain and Germany, central and eastern France experienced rainfall 

deficits and warmer-than-usual conditions. Crop conditions in the other regions of the  MPZ were 

above average or close to average based on the interpretation of agro-climatic and agronomic 

indicators monitored by Cropwatch (Figure 2.6). 

The continued precipitation deficit had started last summer and precipitation was slightly below 

average (-2%) in this reporting period. According to the spatial distribution of rainfall profiles, the 

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

patterns can be characterized as follows: (1) Precipitation in Spain, central Aquitaine in France, 

and northeastern Rhône-Alpes region in France, covering 19.8% of the MPZ areas (green areas in 

Fig. 2.6a), was generally below average during most of the monitoring period, except for the period 

from late-May to mid-June; (2) 39.7% of the MPZ (the orange area in Fig. 2.6a) received below-

average precipitation for almost the entire monitoring period, except for mid-April, early-May, 

late-June and late-July, when it was slightly above average. This includes most of Germany, central 

and eastern France; (3) Precipitation was above average in 33.3% of the MPZ (blue areas in Fig. 

2.6a), except for the period from mid-May to late-June, when precipitation was significantly below 

average. This includes UK, northwestern and southern Germany, Brittany, Normandy, Nord-Pas-

de-Calais, Picardy of France; (4) For the rest of the monitoring area (7.3%, dark green areas in Fig. 

2.6a), covering central, southeastern France, northern and central Italy, precipitation was 
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significantly above average, except for below-average precipitation in early April and late July. The 

countries with the most severe precipitation deficits were Spain (RAIN -37%), Germany (RAIN -10%) 

and France (RAIN -4%). The pronounced and intermittent precipitation deficit in the southern and 

central part of the MPZ may have negatively impacted the yield of winter crops, and as well as the 

establishment and growth of summer crops. 

Temperature for the MPZ as a whole was slightly above average (TEMP +0.3%) and radiation was 

average. As shown in the spatial distribution of temperature profiles, 15.9 percent of the MPZ 

areas (Spain and northern Italy) experienced significantly warmer-than-usual conditions, except 

for early-May; 24.4 percent of the MPZ areas (Central and south-eastern Italy, eastern and 

southern Germany) experienced below-average temperatures throughout the monitoring period, 

except for mid-June and mid-July; 26.3 percent of the MPZ areas (UK, northern and northwestern 

Germany) experienced warmer-than-usual conditions during the monitoring period, except for 

April, late-May, early-June and late-July; 33.4 percent of the MPZ areas (France and western 

Germany) experienced warmer-than-usual conditions, except for early-April, early-May and late-

July. Overall, hot weather swept through the western part of the MPZ in the period from early-

June to mid-July, and two heat waves swept through Spain and northern Italy; High temperatures 

shortened the grain filling stage of crops and accelerated the maturity, which may have reduced 

crop yields. 

Due to the slight precipitation deficit, average radiation, and warmer-than-usual conditions, the 

potential BIOMSS was 3% below average. The lowest BIOMSS values (-20% and less) were 

observed for most parts of Spain, most parts of Germany, and northeastern France. In contrast, 

BIOMSS was above average (+20% and more), mainly in northwestern, central, and southeastern 

Italy. 

The average maximum VCI for the MPZ reached a value of 0.84 during this reporting period. About 

93% of arable land was cropped, which was below average compared to the recent five-year 

average in the whole MPZ. The uncropped areas of arable land were mainly concentrated in Spain 

and a few pockets in almost all other countries of this MPZ. The VHI minimum map shows that 

relatively large areas of Spain, central and southern Germany, central and eastern France were 

affected by persistent drought conditions. 

Overall, the conditions of crops in the MPZ were mostly average or close to average. The exception 

was Spain, where drought conditions severly limited crop production, resulting in poor conditions.. 

Figure 2.5 Western Europe MPZ: Agroclimatic and agronomic indicators, April to July 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 

2.7 Central Europe to Western Russia  

This monitoring period covers the growing period of winter wheat sown last fall and this year's 
summer crops in the MPZ of central Europe and western Russia. Overall, RADPAR and average 

temperatures were 3% and 0.2£C lower, respectively, compared to the same period of the last 
15 years, and cumulative precipitation was 20% lower, resulting in an 8% reduction in potential 
cumulative biomass. Cropland area in this MPZ increased slightly  by 0.6%, resulting in a proportion 
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of cropland under cultivation of 99%. The best vegetation condition index for the main production 
area was 0.88, and the crops were in good condition. 

According to the spatial distribution map of precipitation distance level clustering, 37.2% of the 
MPZ (western Russia, eastern Austria, southeastern Poland, Slovakia, and Hungary) had below-
average precipitation from April to early July. Subsequently, it was above average. 33.9% of the 
MPZ (western Russia, northern Ukraine, northern Moldova, Belarus, the Czech Republic, Poland, 
and most of Romania) was drier than usual, with above-average precipitation until mid-April, a 
sharp decrease in May, and stabilization in June and July, although precipitation remained below 
average. 18.6% of the MPZ (southwestern Russia, southern Ukraine, southern Moldova, parts of 
Romania) received more precipitation than average. That region received slightly below average 
precipitation only in mid-May, early June, and mid-July, and above average precipitation in all 
other periods. Precipitation in 10.3% of the MPZ (Russia and a small part of Ukraine) fluctuated 
above and below the average until early July, when it jumped to above average. 

During this monitoring period, the average temperature in the MPZ fluctuated above and below 
the average level, and showed significant east-west differences. Among them, 19.3% of the MPZ 
(eastern part of the MPZ, western Russia) had significantly higher than average temperatures in 
late April and late May, and significantly lower than average temperatures in mid to late June. 25.7% 
of the MPZ (MPZ in the central and eastern regions, western Russia) had below average 
temperatures in early May, late June, and mid July. 28.9% of the MPZ (MPZ in the central and 
western regions, western Russia, Ukraine, and eastern Belarus) were below average in early May, 
and temperature fluctuations were relatively small during other periods. The temperature in 26.1% 
of the MPZ (western part of the MPZ, eastern Ukraine and Belarus, Moldova, Romania, Poland, 
Slovakia, Hungary, Czech Republic, Austria) fluctuated and increased during the monitoring period. 
Before mid May, the temperature was below average. In late May, the temperature in the region 
was higher than the average level, followed by fluctuations above and below the average level, 
until mid July when the temperature in the region was much warmer than usual. 

The results of the potential cumulative biomass spatial distribution map shows a significant 
decrease by more than 20% in central and western Russia, central Romania, northern Czech 
Republic, and also scattered in Poland, Belarus, and Ukraine; However, the potential biomass in 
southwestern Russia and western Hungary is above average (some areas are more than 20% 
higher). The results of the spatial distribution map of the minimum vegetation health index 
indicates that some regions in central and western Russia, Belarus, Ukraine, Poland, Czech 
Republic, and Austria have been affected by short-term droughts. 

Overall, the below average precipitation in the western and northeastern regions of this MPZ 
negatively impactwd crop production. In southernUkraine and the Wolga and Caucasus regions of 
Russia, precipitaton was more favorable. Overall, average crop production can be expected from 
this MPZ.  

Figure 2.6 Central Europe to Western Russia MPZ: Agroclimatic and agronomic indicators, April to July 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 (ō) 

 

e. Biomass accumulation potential departure 

 

f. Cropped arable land 

 

g. Maximum VCI 

 

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 46 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. 

The global agro-climatic patterns that emerge at the MRU level (chapter 1) are reflected with 
greater spatial detail at the national and sub-national administrative levels described in this 
ŎƘŀǇǘŜǊΦ ¢ƘŜ άŎƻǊŜ ŎƻǳƴǘǊƛŜǎέΣ ƛƴŎƭǳŘƛƴƎ ƳŀƧƻǊ ǇǊƻŘǳŎƛƴƎ ŀƴŘ ŜȄǇƻǊting 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 statistics 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. 

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 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: 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 UkraƛƴŜΩǎ ŜȄǇƻǊǘ Ƙŀǎ ōŜŜƴ 
hampered by the Russian invasion. In Argentina, conditions for maize production were 
unfavorable due to the lack of rainfall.  While Brazil's precipitation was below average, it was still 
sufficient to ensure good yields. In the USA, a cool spring, yet combined with favorable moisture 
conditions, delayed the sowing and germination of maize. However, prospects for USA maize 
production remain favorable. Rainfall was generally above average in July. In Europe, conditions 
for maize production have been generally favorable as well. Higher rainfall created better 
conditions for maize in Eastern Europe than last year. Similarly, maize in East Africa has also 
benefitted from higher rainfall. Above average rainfall has also created favorable conditions for 
maize production in the North China Plain and in the Northeast of China. Flooding caused some 
localized damage. 
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Rice: Most rainfed (Kharif) rice grown in South Asia was sown or transplanted in June and July. So 
far, monsoon rain has been normal to excessive. Intense rainfall in July caused flooding in parts 
of India and Pakistan. Nevertheless, prospects are generally favorable, although India has 
restricted rice exports in response to the floods.  In Southeast Asia, where El Niño might cause a 
rainfall deficit in the coming months, conditions have been rather favorable so far and average 
production can be expected. The only exception is Myanmar, where the civil conflict is disrupting 
the supply of inputs. In addition, rainfall has been below average. In the USA, favorable rainfall in 
California and the South are ensuring good conditions for rice production. 

Wheat: Conditions for wheat production have been rather favorable. In the USA, drought during 
the winter months caused a yield reduction in the southern High Plains. In the other regions, as 
well as in Canada, conditions were close to normal. Similarly, conditions for winter wheat 
production in Europe were close to normal. Only Spain had suffered from a severe rainfall deficit. 
But especially in Central and Eastern Europe, conditions have been quite favorable. In Russia, drier 
than usual conditions in the Volga regions and the region west of the Ural caused a slight 
reduction in production. In the other regions, conditions were normal. Similarly, conditions were 
average in Kazakhstan and in China. Wet conditions during the wheat harvest in late May and 
early June impacted the quality of wheat produced in Henan, China's most important wheat 
producer. In Australia, rainfall levels returned to average, which will also bring down wheat yields 
from the record levels recorded in the past couple of years. In South Africa, rainfall was higher 
than usual in the Cape Province, which will help produce high yields. In the Highlands of Ethiopia, 
rainfall has been average, causing favorable production conditions in that region  as well. 

Soybean: In the USA and Canada, conditions for soybean production have been rather favorable. 
There were some dry spells in late May and June, but rainfall recovered to above average levels 
in July, which will ensure favorable conditions during the pod filling stage. Similarly, conditions for 
soybean production in Europe have also been quite favorable. While the agrometeorological 
conditions for soybean production in the Ukraine have been rather favorable, production in the 
conflict zones will be limited. Moreover, the Russian blockade and mining of the ports and 
bombing of grain handling facilities will most likely reduce exports. 

2. Weather anomalies and biomass production potential changes 

2.1 Rainfall 

In South America, rainfall was more than 30% below average in the center and northeast of Brazil. The 
deficit was smaller (-10 to -30%) in the south. In Argentina, most of the grain production regions also 
had a small deficit. Central America generally also received below average rainfall. The deficit was 
more severe in Mexico and the southern Rocky Mountains in the USA. The Pacific Northwest of the 
USA received average rainfall, whereas there was a slight deficit in the corn belt and northeast. In 
Europe, rainfall was greatly reduced in Spain and Portugal. Most countries in the eastern 
Mediterranean region, including Türkyie, received above average rainfall. In Eastern Europe, some 
regions of Russia experienced below average rainfall. The Central Asian countries, including 
Afghanistan, continued to suffer from the prolonged drought. Pakistan and western India had above 
average rainfall, with a departure by more than 30%. Conditions were mixed in Africa, although most 
of the continent experienced below average rainfall. Central China had above average rainfall, but its 
south had a deficit ranging from -10 to -30%. Western and Southeastern Australia experienced below 
average rainfall. The deficit was larger in the Northeast. 
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Figure 3.1 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of April  2023  to July 2023 total 
relative to the 2008-2022 average (15YA), in percent. 

  

(2) Temperatures 

In the Americas, south of the USA-Mexican border, temperatures were mostly above average by 0.5 
to 1.5ºC. In Central Brazil, temperatures deviated even more strongly from the long-term average. In 
the USA, California and a few states in the east experienced cooler temperatures (-0.5 to -1.5ºC). In 
most of the other states, temperatures were average or slightly above average. The Canadian Prairies 
also experienced warmer than usual weather. The drought-stricken Iberian Peninsula was much 
warmer than usual. The Ukraine and the neighboring Russian regions were cooler than usual. Warmer 
temperatures were observed for the region west of the Ural, while for the regions on the other side, 
as well as in Kazakhstan and Central Asia, cooler temperatures were recorded. Pakistan and the 
western part of India were also cooler. All of Southeast Asia experienced warmer conditions. The 
weather in Africa tended to be near average or warmer than usual. Australia had mixed conditions. 
The West was cooler, and the South and East were average. 

  

Figure 3.2 National and subnational sunshine anomaly (as indicated by the TEMP indicator) of April 2023  to July 2023 
total relative to the 2008-2022 average (15YA), in °C . 

  

2.3 RADPAR 

Most of Argentina received below average solar radiation. Especially the Pampas were more cloudy 
than usual. In Brazil, to the contrary, conditions were more sunny than usual. Most of the USA had 
below average solar radiation. Especially the western half and the south had below average radiation. 
In the cornbelt, however, solar radiation was above average, Especially Iowa and Illinois were sunnier 
than usual. In Western Europe, conditions were sunnier than usual, whereas in central and eastern 
Europe, solar radiation tended to be more than 3% below average. The region west of the Ural was 
sunnier. Central China had less sunshine, but its south had above average solar radiation. All of 
Southeast Asia had above average solar radiation. In Africa, the north tended to receive below average 
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solar radiation, whereas the equatorial and southern regions received above average  solar radiation. 
In Australia, the West had received below average, and the East above average solar radiation. 

  

Figure 3.3 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of April  2023  to July 
2023 total relative to the 2008-2022 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 high-latitude regions, the temperature may also limit biomass production. Most of 
the important crop production regions of South America had below average biomass production due 
to the rainfall deficit. Similarly, a strong negative departure was estimated for Mexico and most of the 
USA. Only Texas, and the northwest and southeast had average biomass production. A negative 
departure was estimated for the Iberian Peninsula, most of Central and Eastern Europe as well as 
Siberia and the Middle East. More favorable conditions for biomass production were estimated for 
Pakistan and most of India. For most of West Africa, below average biomass production was estimated. 
In China, abundant rainfall created favorable conditions for the North China Plain. In Australia, 
conditions were predominantly below average. 

 

Figure 3.4 National and subnational biomass production potential anomaly (as indicated by the BIOMSS indicator) of of 
April  2023  to July 2023 total relative to the 2008-2022 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 at national scale, comparing the April-July 2023 period to the 

previous season and the five-year average (5YA) and maximum; (c) Maximum Vegetation Condition Index 
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over arable land (VCIx) for April-July 2023 by pixel; (d) Spatial NDVI patterns up to April-July 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 April-July 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. For country 

agricultural profiles please visit the CropWatch Explore module of the cloud.cropwatch.com.cn website 

for more details. 

Figures 3.5 - 3.50; Crop condition for individual countries ([AFG] Afghanistan to [ZMB] Zambia) including 

agro-ecological zones (AEZ) from April-July 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  
As shown on the phenology map, the main cereals in Afghanistan during the monitoring period of this 
bulletin include spring wheat, winter wheat, maize and rice. Winter wheat got harvested in April and May. 
The other crops were sown in that time frame as well. Maize will reach maturity in August and rice one 
month later.  

The agro-climatic conditions showed that RAIN decreased by 55%, TEMP increased by 0.5°C and RADPAR 
increased by 1%. BIOMSS decreased by 14% as compared to the 15YA. The CALF decreased by 41%, reaching 
only 8%, and the VCIx was recorded at 0.44. 

Based on the NDVI-based crop condition development graph, it is evident that the growth of crops remained 
below both last year's and the five-year average levels. 

The last CropWatch bulletin highlighted that adverse agricultural conditions persist in Afghanistan, with 
negative NDVI departures for 48.2% of the total cropped areas. These challenging conditions are 
predominantly concentrated in the northern regions of the country, including Balkh, Faryab, and Jowzjan 
provinces. Afghanistan has been grappling with a four-year-long drought, causing groundwater levels to 
steadily decline. This year's insufficient rainfall in April and May, coupled with the continued hot and dry 
climate, has further exacerbated the situation, making water supply even more challenging.  

Around 38% of the total cropped areas, mainly located in the central and southern regions of Afghanistan, 
are experiencing average crop growth. However, some provinces encountered flooding disasters in late July, 
such as Wardak and Kabul. These events, affecting relatively dispersed and limited agricultural lands, had 
only a restricted impact at the national level.  

Furthermore, Afghanistan's Crop Performance Index (CPI) stood at 0.74, indicating a poor overall agricultural 
production situation. All in all, the crop conditions in Afghanistan are even worse than last year. In addition, 
a large portion of arable farm land remained uncropped. 

Afghanistan's vulnerability due to fragile infrastructure and a significant portion of its population living below 
the poverty line amplifies the challenges posed by consecutive years of poor crop growth. The combination 
of this year's arid conditions and localized flooding disasters has further exacerbated the already dire crop 
growth situation, escalating the threat to food security. Urgent actions are needed to address these 
challenges and ensure the well-being of the population. 

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 51 mm, indicating a decrease of 67% compared 
to the 15YA. TEMP was 16.0°C, showing an increase of 1.5°C. RADPAR measured 1644 MJ/m2, which 
represents a 1% increase. The BIOMSS decreased by 18%. The CALF experienced a decrease of 9% as 
compared to the 5YA, now standing at 10%. The VCIx value was 0.54. According to the NDVI-based crop 
condition development graph, the crop conditions in this region were below average and similar to last year's 
levels. 

The Dry region experienced reduced RAIN at 74 mm (-10%), accompanied by elevated TEMP at 23.4°C 
(+0.7°C). RADPAR measured 1634 MJ/m2 (-2%). According to the NDVI-based crop condition development 
graph, crop conditions were subpar, and CALF was limited to 5% (-10%). The VCIx of 0.31 highlighted poor 
crop growth. 

The Mixed dry farming and irrigated cultivation region experienced a substantial RAIN decrease with 127 
mm recorded (-60%). The TEMP rose slightly to 17.5°C (+0.2°C), while RADPAR increased to 1613 MJ/m2 
(+3%). BIOMSS exhibited a decline of 21% at 559 g DM/m2, and CALF dropped to 13% (-39%). The VCIx value 
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was 0.51. The NDVI graph shows that conditions were below the average and below those of the previous 
year. 

In the Mixed dry farming and grazing region, RAIN was 17 mm, signifying a substantial decrease by 76% 
compared to the 15YA. TEMP stood at 21.6°C, marking an increase of 0.8°C. RADPAR was measured at 1642 
MJ/m2, closely aligning with average levels. CALF was extremely low at 2%, indicating a significant decrease 
of 77%. The VCIx value was 0.44. BIOMSS measured 491 g DM/m2, displaying a 17% reduction. According to 
the NDVI-based crop condition development graph, the NDVI values were notably lower than the five-year 
average, pointing to unfavorable conditions. 

Figure 3.5 !ŦƎƘŀƴƛǎǘŀƴΩǎ crop condition, April - July 2023 

 
(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 
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(h) Crop condition development graph based on NDVI (central_Sparse_Veg Region (left) and Mixed_Farming_Graze Region (right)) 

  
(i) Crop condition development graph based on NDVI (Mixed_Dry_Irrigated Region (left) and Dry (right)) 

 

Table 3.1 AfghanistanΩǎ ŀƎǊƻŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-ƴŀǘƛƻƴŀƭ ǊŜƎƛƻƴǎΣ ŎǳǊǊŜƴǘ ǎŜŀǎƻƴΩǎ ǾŀƭǳŜǎ ŀƴŘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ 
15YA, April - July 2023 

Region 

RAIN TEMP RADPAR BIOMSS 

Current 
(mm) 

Departure 
(%) 

Current 
(°C) 

Departure 
(°C) 

Current 
(MJ/m2) 

Departure  
(%) 

Current 

(gDM/m2) 

Departure 
(%) 

Central region 51 -67 16.0 1.5 1644 1 465 -18 

Dry region 74 -10 23.4 0.7 1634 -2 589 -6 

Dry and 
irrigated 

cultivation 
region 

127 -60 17.5 0.2 1613 3 559 -21 

Dry and grazing 
region 

17 -76 21.6 0.8 1642 0 491 -17 

 

Table 3.2 AfghanistanΩǎ ŀƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-ƴŀǘƛƻƴŀƭ ǊŜƎƛƻƴǎΣ ŎǳǊǊŜƴǘ ǎŜŀǎƻƴΩǎ ǾŀƭǳŜǎ ŀƴŘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ р¸!Σ 
April - July 2023 

Region 

Cropped arable land fraction Maximum VCI 

Current (%) Departure  (%) Current 

Central region 10 -9 0.54 

Dry region 5 -10 0.31 

Dry and irrigated cultivation 
region 

13 -39 0.51 

Dry and grazing region 2 -77 0.44 

 

 

  
























































































































































































































































































































































































































































