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Abbreviations  

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

15YA Fifteen-year average, the average for the four-month period from January to April of 
for 2008-2022; one of the standard reference periods and typically referred to as 
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 January and April 

2023, a period referred to in this bulletin as the JFMA (January, February, March and April) period or just 

ǘƘŜ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦέ ¢ƘŜ ōǳƭƭŜǘƛƴ ƛǎ ǘƘŜ мн9th 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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²Ŝǎǘ ƻŦ ǘƘŜ ¦{!Φ /ŀƭƛŦƻǊƴƛŀ ōŜƴŜŦƛǘǘŜŘ ŦǊƻƳ ŀōǳƴŘŀƴǘ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŎŀǳǎŜŘ ōȅ ŀ ǎŜǊƛŜǎ ƻŦ ǎƻπŎŀƭƭŜŘ 

ŀǘƳƻǎǇƘŜǊƛŎ ǊƛǾŜǊǎΣ ǿƘƛŎƘ ƘŜƭǇŜŘ ǊŜǎǘƻǊŜ ƎǊƻǳƴŘǿŀǘŜǊ ŀƴŘ ǊŜǇƭŜƴƛǎƘ ǊŜǎŜǊǾƻƛǊǎΦ  

 

Dƭƻōŀƭ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ǎƛǘǳŀǘƛƻƴ  

Lƴ ǘƘŜ ŎǳǊǊŜƴǘ ƳƻƴƛǘƻǊƛƴƎ ǇŜǊƛƻŘΣ ǘƘŜ /ǊƻǇ tǊƻŘǳŎǘƛƻƴ LƴŘŜȄ ό/tLύ ŦƻǊ Ǝƭƻōŀƭ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ƛƳǇǊƻǾŜŘ ŦǊƻƳ 

мΦмн ǘƻ мΦмрΣ ƛƴŘƛŎŀǘƛƴƎ ǎƭƛƎƘǘƭȅ ōŜǘǘŜǊ ŎƻƴŘƛǘƛƻƴǎΦ Lǘ ǿŀǎ ǎǘƛƭƭ ǎƭƛƎƘǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ млπȅŜŀǊ ŀǾŜǊŀƎŜ 

ό/tLҐмΦмсύ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ мΦнм ǾŀƭǳŜ ƻōǘŀƛƴŜŘ ŦƻǊ нлнлΦ 

aŀƛȊŜΥ  Lƴ .ǊŀȊƛƭΣ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ƭŜǎǎ ƛƳǇƻǊǘŀƴǘ ŦƛǊǎǘ ƳŀƛȊŜ ŘŜŎǊŜŀǎŜŘΣ ǿƘƛƭŜ ǘƘŜ ŎǳƭǘƛǾŀǘƛƻƴ ŀǊŜŀ ŀƴŘ ȅƛŜƭŘ 

ƻŦ ǎŜŎƻƴŘ ƳŀƛȊŜ ƛƴŎǊŜŀǎŜŘΣ ōǊƛƴƎƛƴƎ .ǊŀȊƛƭƛŀƴ ƳŀƛȊŜ ǇǊƻŘǳŎǘƛƻƴ ǘƻ мллΦсу Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ 

όҌмлΦо҈ύΦ  IƻǿŜǾŜǊΣ ƛƴ !ǊƎŜƴǘƛƴŀΣ ǘƘŜ ŘǊƻǳƎƘǘ ŎŀǳǎŜŘ ŀ ŘŜŎǊŜŀǎŜ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ōȅ фΦс҈Φ Lƴ !ŦǊƛŎŀ ǎƻǳǘƘ ƻŦ 

ǘƘŜ 9ǉǳŀǘƻǊΣ ǊŀƛƴŦŀƭƭ ǿŀǎ ǎƻƳŜǿƘŀǘ ƛǊǊŜƎǳƭŀǊΣ ōǳǘ ŀƭƭ ƛƴ ŀƭƭΣ ǇǊƻŘǳŎǘƛƻƴ ƭŜǾŜƭǎ ǊŜƳŀƛƴŜŘ ǳƴŎƘŀƴƎŜŘΦ  

9ŀǊƭȅ ƳƻƴƛǘƻǊƛƴƎ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ŎǊƻǇ ŎǳƭǘƛǾŀǘƛƻƴ ŀǊŜŀ ōŀǎŜŘ ƻƴ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ǇǊƻƎǊŜǎǎ 

ƻŦ ƳŀƛȊŜ ǇƭŀƴǘƛƴƎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ŀƴŘ /ŀƴŀŘŀ ƛǎ ǎƭƻǿŜǊΣ ƭŀƎƎƛƴƎ ōŜƘƛƴŘ ōȅ у҈ ŀƴŘ мл҈Σ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ IƻǿŜǾŜǊΣ ƳŀƛȊŜ ǇƭŀƴǘƛƴƎ ƛƴ Ƴƻǎǘ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎ ƛǎ ǇǊƻƎǊŜǎǎƛƴƎ ƳǳŎƘ ŦŀǎǘŜǊΦ {ƻƛƭ ƳƻƛǎǘǳǊŜ 

ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ŎǊƻǇ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƘŀǾŜ ōŜŜƴ Ƴƻǎǘƭȅ ŦŀǾƻǊŀōƭŜ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀ ŀƴŘ 9ǳǊƻǇŜΦ Dƭƻōŀƭ ƳŀƛȊŜ 

ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ōȅ лΦп҈ ǘƻ мΣлпф Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ 

wƛŎŜΥ tǊƻŘǳŎǘƛƻƴ ƻŦ ƛǊǊƛƎŀǘŜŘ ǊƛŎŜ ŘǳǊƛƴƎ ǘƘŜ ŘǊȅ ǿƛƴǘŜǊπǎŜŀǎƻƴ ǿŀǎ ƎŜƴŜǊŀƭƭȅ ƴƻǊƳŀƭ ƛƴ {ƻǳǘƘ ŀƴŘ {ƻǳǘƘŜŀǎǘ 

!ǎƛŀΣ ǿƛǘƘ ǎƳŀƭƭ ƛƴŎǊŜŀǎŜǎ ƛƴ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴ ƛƴ LƴŘƻƴŜǎƛŀΣ ¢ƘŀƛƭŀƴŘΣ ±ƛŜǘƴŀƳ ŀƴŘ {Ǌƛ [ŀƴƪŀΦ {Ƴŀƭƭ ŘŜŎǊŜŀǎŜǎ 

ƛƴ ǊƛŎŜ ŎǳƭǘƛǾŀǘƛƻƴ ŀǊŜŀ ƛƴ .ŀƴƎƭŀŘŜǎƘ όπо҈ύΣ /ŀƳōƻŘƛŀ όπнΦн҈ύΣ aȅŀƴƳŀǊ όπмΦт҈ύΣ LƴŘƛŀ όπмΦп҈ύ ŀƴŘ ǘƘŜ 

tƘƛƭƛǇǇƛƴŜǎ όπлΦу҈ύ ǿŜǊŜ ŜǎǘƛƳŀǘŜŘΦ ¢ƘŜ ǇǊƻŘǳŎǘƛƻƴ ŀƭǎƻ ŘŜŎǊŜŀǎŜŘ ƛƴ !ƴƎƻƭŀ όπпΦр҈ύΣ !ǊƎŜƴǘƛƴŀ όπо҈ύ ŀƴŘ 

https://en.wikipedia.org/wiki/Tropical_cyclone
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.ǊŀȊƛƭ όπлΦс҈ύ ŘǳŜ ǘƻ ŘǊƻǳƎƘǘ ŎƻƴŘƛǘƛƻƴǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ Ǝƭƻōŀƭ ǊƛŎŜ ǇǊƻŘǳŎǘƛƻƴ ŘŜŎǊŜŀǎŜŘ ōȅ лΦр҈ ǘƻ трлΦут 

Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ  

²ƘŜŀǘΥ /ƻƴŘƛǘƛƻƴǎ ŦƻǊ ǿƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ǿŜǊŜ ǊŀǘƘŜǊ ŦŀǾƻǊŀōƭŜ ƛƴ LƴŘƛŀ όҌмΦф҈ύ ŀƴŘ tŀƪƛǎǘŀƴ όҌмΦн҈ύΣ 
ǊŜǎǳƭǘƛƴƎ ƛƴ ŀƴ ƛƴŎǊŜŀǎŜ ōȅ мΦф҈ ŀƴŘ мΦн҈ ǊŜǎǇŜŎǘƛǾŜƭȅΦ Lƴ /ƘƛƴŀΣ ǳƴǘƛƳŜƭȅ ŦǊƻǎǘ ŀƴŘ ǎƴƻǿ ƛƴ !ǇǊƛƭ ƘŀŘ 
ŎŀǳǎŜŘ ȅƛŜƭŘ ǊŜŘǳŎǘƛƻƴǎ ƛƴ {ƘŀƴȄƛ όπоΦн҈ύΣ ǿŜǎǘŜǊƴ IǳōŜƛ όπпΦт҈ύΣ ŀƴŘ ŜŀǎǘŜǊƴ Dŀƴǎǳ όπпΦп҈ύΦ IƻǿŜǾŜǊΣ ƛƴ 
ǘƘŜ bƻǊǘƘ /Ƙƛƴŀ tƭŀƛƴΣ ōƻǘƘ ŀǊŜŀ ŀƴŘ ȅƛŜƭŘ ƛƴŎǊŜŀǎŜŘ ƛƴ IŜƴŀƴ ŀƴŘ ǘƘŜ ƴŜƛƎƘōƻǊƛƴƎ ǇǊƻǾƛƴŎŜǎΦ !ǘ ǘƘŜ 
ƴŀǘƛƻƴŀƭ ƭŜǾŜƭΣ ǇǊƻŘǳŎǘƛƻƴ ƛƴŎǊŜŀǎŜŘ ōȅ мΦу҈ ǘƻ мосΣоо Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ Lƴ ǘƘŜ ¦{!Σ YŀƴǎŀǎΣ ŀƴ ƛƳǇƻǊǘŀƴǘ 
ǿƛƴǘŜǊ ǿƘŜŀǘ ǇǊƻŘǳŎŜǊΣ ŎƻƴǘƛƴǳŜŘ ǘƻ ōŜ ŀŦŦŜŎǘŜŘ ōȅ ŘǊƻǳƎƘǘ ŎƻƴŘƛǘƛƻƴǎΦ ²ƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ¦{! ƛǎ 
ŦƻǊŜŎŀǎǘŜŘ ǘƻ ŘǊƻǇ ōȅ рΦн҈ ǘƻ пуΣутл Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ /ƻƴŘƛǘƛƻƴǎ ƛƴ aƻǊƻŎŎƻ ǿŜǊŜ ǎƭƛƎƘǘƭȅ ōŜǘǘŜǊ ǘƘŀƴ ƭŀǎǘ 
ȅŜŀǊΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ōȅ мпΦу҈ ǘƻ сΦфп Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ {ƛƳƛƭŀǊƭȅΣ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ¢ǳǊƪŜȅ 
ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ōȅ мнΦт҈ ǘƻ муΦфф Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ ²ƛƴǘŜǊ ǿƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ²ŜǎǘŜǊƴΣ /ŜƴǘǊŀƭ 
ŀƴŘ 9ŀǎǘŜǊƴ 9ǳǊƻǇŜ ōŜƴŜŦƛǘǘŜŘ ŦǊƻƳ ŀ ƳƛƭŘ ǿƛƴǘŜǊ ǿƛǘƘ ŀōƻǾŜ ŀǾŜǊŀƎŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ IŜƴŎŜΣ ŀ ƘƛƎƘŜǊ 
ǇǊƻŘǳŎǘƛƻƴ ǘƘŀƴ ƛƴ нлнн Ŏŀƴ ōŜ ŜȄǇŜŎǘŜŘΦ Dƭƻōŀƭ ǿƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ōȅ лΦт҈ ǘƻ 
тпрΣро Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ 

{ƻȅōŜŀƴΥ ¢ƘŜ ǎƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴ ƻŦ .ǊŀȊƛƭ ŀƴŘ !ǊƎŜƴǘƛƴŀ ƛǎ ƻƴƭȅ ǎŜŎƻƴŘ ǘƻ ǘƘŀǘ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ 

/ǊƻǇ²ŀǘŎƘ ǇǊŜŘƛŎǘǎ ǘƘŀǘ .ǊŀȊƛƭϥǎ ǎƻȅōŜŀƴ ǇǊƻŘǳŎǘƛƻƴ ǿƛƭƭ ǊŜŀŎƘ млуΦп Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ όҌмоΦф҈ύ ŘǳŜ ǘƻ ŀƴ 

ŜȄǇŀƴǎƛƻƴ ƻŦ ǘƘŜ ŎǳƭǘƛǾŀǘŜŘ ŀǊŜŀ ŀƴŘ ŦŀǾƻǊŀōƭŜ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ǊŜǎǳƭǘƛƴƎ ƛƴ ƘƛƎƘŜǊ ȅƛŜƭŘǎΦ Lƴ !ǊƎŜƴǘƛƴŀΣ 

ǘƘŜ ŘǊƻǳƎƘǘ ŎƻƴŘƛǘƛƻƴǎ ŎŀǳǎŜŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ŀǊŜŀ ŀƴŘ ȅƛŜƭŘΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ǇǊƻŘǳŎǘƛƻƴ ōȅ муΦф҈ ǘƻ пнΣлм 

Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ /ƻƴŘƛǘƛƻƴǎ ŦƻǊ ǎƻǿƛƴƎ ƘŀǾŜ ōŜŜƴ ŦŀǾƻǊŀōƭŜ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀ ŀƴŘ 9ǳǊƻǇŜΦ Dƭƻōŀƭ ǎƻȅōŜŀƴ 

ǇǊƻŘǳŎǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ōȅ нΦн҈ ǘƻ онтΣмт Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎΦ 

. 

 

 



 

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 

ǾŀƭǳŜ ŦƻǊ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ŦƛŦǘŜŜƴ ȅŜŀǊǎ όŎŀƭƭŜŘ ǘƘŜ 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 bullletin. 

1.1 Introduction  to CropWatch  agroclimatic  indicators  (CWAIs)  

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

April 2023, JFMA, 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  

Europe had its warmest January and the second warmest winter on the 174 year record. Another record 

was set by tropical cyclone Freddy, which traversed the southern Indian Ocean for more than five weeks 

in February and March 2023. It was the longest-lasting and highest accumulated cyclone energy-producing 

tropical cyclone ever recorded worldwide. It had started on February 5, 2023, off the coast of Australia and 
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finally dissipated on March 14 over Mozambique. It caused flooding conditions in southeast Africa, mainly 

in Malawi. 

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

Many important crop production regions around the globe suffered from moderate (-10 to -30%) or severe  

(<-30%) rainfall deficits, as compared to the 15YA. The most severe rainfall deficits were recorded for 

Central, Eastern and the Northeast of Brazil, the Caribbean and the Mexican Highlands in the Americas.  

Moderate deficits were observed for the Amazon basin and the Andes north of Argentina, as well as Central 

America. In the USA, only one region, the north of the High Plain, suffered from a rainfall deficit that was 

greater than 10%. In the other regions of the USA, conditions were average to above average. In Canada, 

parts of the Prairies also had a rainfall deficit. It is noticeable that the long lasting droughts in the west and 

southwest of the USA as well as in Argentina, have come to an end. Almost all regions bordering the 

Mediterranean continued to experience a rainfall deficit. The most severe ones with deficits greater than 

30% were recorded for the Maghreb, Northeast Spain and southern France.  The drought conditions also 

continued for the Levant and Central Asia, the Hindukush and Himalayas. Southern Africa also experienced 

severe  or moderate rainfall deficits. The multi-year drought conditions in East Africa continued as well. All 

the mainland countries in Southeast Asia also had a severe rainfall deficit, whereas, in Southeast China, a 

moderate deficit was recorded. Most of the crop production regions of Australia also suffered from a 

rainfall deficit. Conditions were average or above average in Central and Eastern Europe and South Asia. 



Chapter 1 | 17 

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 January 2023 to April 2023 average from 2008-2022 average (15YA), in °C. 

Temperatures were more than 1.5ºC warmer in Central and Eastern Brazil, the Eastern half of the USA, 

Russia west and east of the Ural, as well as Northeast China, the Koreas and Japan. Cooler than average 

temperatures in the range of -1.5 to -0.5ºC were recorded for the coastline along the Pacific Ocean in South 

America and the Western half of the USA. The strongest negative departures, exceeding -1.5ºC were 

recorded for the entire West coast of the USA. South West Australia also experienced cooler than normal 

temperatures. 

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 January 2023 to April 2023  average from 2008-2022 average 

(15YA), in percent. 

In the important crop production regions of South America, photosynthetically active solar radiation 

(RADPAR) was below average. The strongest deficits were recorded for the Andes in Argentina and the 

coastlines of Chile and Peru. Conditions on Central America were average, whereas in most of Mexico and 

the entire USA, as well as the crop production regions of Canada either a severe negative departure 

exceeding -3% or a moderate departure in the range of -1 to -3% was observed. A strong positive departure 

was observed for the regions bordering the Mediterranean Sea. The other regions of Europe had a strong 

negative departure. In Africa, most regions south of the Equator had normal to above normal solar 

radiation, apart from the coastal zones in South-west Africa. Pakistan also had below average solar 
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radiation. The weather was sunnier than usual in most of Central and southern China, as well as Southeast 

Asia and most of Australia.  

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

The most severe negative departure in estimated biomass, exceeding -5%, was observed for Central and 

northern Brazil, Central America and the Mexican Highlands as well as the High Plains in the USA. For the 

drought stricken Mediterranean basin, the Hindukush, Himalayas and Southeast Asia as well as the crop 

production regions in Australia,  moderate (-2 to 5%) or severe (<-5%) departure was observed. In Africa, 

most regions south of the Sahel also had a moderate or severe negative departure. The west coast of the 

USA, as well as the eastern half of the USA, Central and Eastern Europe, South Asia and Northeast China, 

the Koreas and Japan, had above average biomass production, exceeding +5%. 
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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), minimum vegetation health index (VHIn) and cropping 

intensity (CI)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 (January-
April 2023)  

 RAIN TEMP RADPAR BIOMSS 

 Current 

(mm) 

Departure  

(%) 

Current 

(°C) 

Departure  

(°C) 

Current 

(MJ/m2) 

Departure 

(%) 

Current 

(gDM/m2) 

Departure 

(%) 

West 

Africa 
107 -17 26.9 -0.3 1305 -1 568 -8 

North 

America 
363 4 5.8 1.3 723 -5 493 3 

South 

America 
372 -56 23.9 1.3 1149 -1 894 -22 

S. and SE 

Asia 
107 -24 23.5 0.1 1215 1 548 -3 

Western 

Europe 
303 -5 5.5 0.7 564 -4 504 -4 

Central 

Europe 

and W. 

Russia 

268 5 1.0 1.8 443 -9 406 10 

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 (January-

April) 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 
(January-April 2023) 

 CALF (Cropped arable land fraction) Maximum VCI 

 Current 5A Departure (%) Current 

West Africa 54  -1  0.85  

North America 38  -10  0.71  

South America 99  0  0.87  

S. and SE Asia 81  2  0.82  

Western Europe 93  -2  0.87  

Central Europe and W Russia 68  3  0.87  

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

2018-2022. 

. 

2.2 West Africa  

This report covers the dry season in West Africa. Harvest of the main season crops ended in January. 

They include maize, sorghum, millet, and rainfed rice.  In the coastal regions, maize, yam, and rice 

were grown. 

The climatic indicators for this MPZ from January to April showed a decrease in annual rainfall (107 

mm, -14%), with the highest rainfall observed in Equatorial Guinea (1206, +4%), Gabon (1073 mm, 

-2%) and Liberia (503 mm, +26%). The rest of the MPZ (75%) experienced negative rainfall 

departures as observed in Guinea Bissau (0 mm, -97%), Burkina Faso (3 mm, -58%), Nigeria (75 

mm, -41%), and Cote d Ivoire (167 mm, -19%). The temperature profiles indicated a regional 

average temperature of 26.7ºC (-0.3%) with negative temperature departures stratified from 

coastal areas to the northern parts of the region. In terms of agricultural activities, the coastal 

areas were predominantly cropped with rainfed crops. At the same time, the areas of the region's 

north remained uncropped due to the reduced rainfall events (dry season). The regional radiation 

potential was 1305 MJ/m2 (-1%), and the potential biomass production of 568 gDM/m2 (-8%) 

reflected the reduced rainfall amounts during this reporting period. The MPZ region's Vegetative 

Health Index (VHI) varied from moderate to severe throughout the region and more severe in the 

northern parts of the MPZ. These climatic indicators indicated a dry season with reduced 

agricultural activities, as shown by the CALF and rainfall profiles. 

Figure 2.1 West Africa MPZ: Agroclimatic and agronomic indicators, January ς April 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  

This reporting period runs from January to April 2023. It covers the growing season for the winter 

cereals, which includes the tillering, green-up, jointing and heading periods. Overall, crop 

conditions for winter cereals were poor due to severe drought in the major production regions, 

especially in Kansas and the surrounding states. 

Agronomic conditions in North America were close to average, with rainfall and temperature 

above average (RAIN +4% and TEMP +1.3°C), while radiation was lower than average(RADPAR -5%) 

and biomass production potential was above average (BIOMSS +3%). The results of the cluster 

analysis showed that the temperature fluctuated dramatically in the main production areas. After 

a warm period in January, temperatures began to drop in late February, reaching 4-5°C below 

average in mid-March, affecting the winter wheat production areas of the Southern Plains. In mid-

April, temperatures warmed up to 0-4°C above average. It seems that the unusually cold 

temperatures did not cause much damage to wheat, but they slowed its growth and development. 

Rainfall was rather stable and evenly distributed. In the Corn Belt and Great Plains, it was above 

average until March, after which it dropped to below average in the Southern Plains. However, 

during the previous observation period, persistent meteorological drought conditions in North 

Texas and Kansas were observed. That area continued to experience below average precipitation 

starting from mid March, resulting in a potential biomass estimation that was 20% below average. 
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The VCIx value of 0.71 indicates average crop conditions. Regions with low VCIx values (<0.5) were 

mainly located in the southern part of the main winter wheat production area, coinciding with 

drought conditions indicated by the Minimum VHI map. CALF was 10% lower than the average of 

the last 5 years. 

In summary, CropWatch assessed conditions for winter cereals for this monitoring period as below 

average. This period is a critical growth stage for winter wheat, and significantly reduced cropland 

acreage across the region and drought in the Southern Plains will result in below-average winter 

wheat yields in the region. 

 

Figure 2.2 North America MPZ: Agroclimatic and agronomic indicators, January - April 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  

This reporting period covers the main growing period of early and late summer crops. Early crops 

include soybean, maize and rice and late crops include soybean and maize. The planting of late 

summer crops, as well as maturity and harvest of early summer crops took place during this 

reporting period. Conditions were poor in the North of the MPZ, while they improved in Argentina, 

which had suffered from drought conditions during the last reporting period.  

The spatial distribution of rainfall profiles showed in most of the area slight or no anomalies (dark 

green pattern) with departure values fluctuating around +25 mm and -25 mm. Regions with this 

pattern include most of Pampas, Chaco and Mesopotamia in Argentina, Uruguay, Paraguay and 

Rio Grande do Sul, Santa Catarina and Paraná states in Brazil. A profile with high positive anomalies 

during January and early-February and moderate positive anomalies during late March and early 

April (light green profile) was observed in Subtropical Highlands and in small areas in North West 

Pampas in Argentina and in North West Paraná state in Brazil. A profile with moderate negative 

anomalies (near -50 mm) from January to March (blue profile) was observed in West Mato Grosso, 

South Mato Grosso do Sul, South Sao Paulo and Rio de Janeiro states in Brazil. Finally, an orange 

profile with strong negative anomalies from January to March (near -100 mm) was observed in 

East Mato Grosso, North Mato Grosso do Sul, North Sao Paulo, Goias and Minas Gerais in Brazil. 

Temperature profiles showed five homogeneous profiles. A profile with strong positive anomalies 

during almost the entire reporting period (red profile) was observed in East Mato Grosso, Goias, 

Minas Gerais and North Sao Paulo states in Brazil. A pattern with moderate positive anomalies 

from mid-January to mid-February and from the end of February to the end of March (blue profile) 

was observed in West Mato Grosso, East Mato Grosso do Sul, Sao Paulo, South East Minas Gerais 

and Rio Grande do Sul in Brazil, and in Chaco and part of Subtropical Highlands in Argentina. A 

profile with moderate negative anomalies at the beginning of January, February and April and 

positive anomalies at the end of January and end of March was observed in Paraguay, North Chaco 

and North Mesopotamia in Argentina, and South Mato Grosso do Sul, Paraná and Santa Catarina 

States in Brazil. Finally, two profiles with similar variability in anomalies showing strong negative 

anomalies in mid-February and strong positive anomalies from the end of February to mid-March 

(light and dark green profiles) were observed all along the Humid Pampas in Argentina, Uruguay 

and South Rio Grande do Sul state in Brazil. 

 

BIOMSS departure map showed poor conditions (more than -20 % departure) in Mato Grosso, 

Goias, Minas Gerais, Mato Grosso do Sul, and Sao Paulo states in Brazil and in South East and part 

of South West Pampas in Argentina. Moderate to poor conditions were observed in Rio Grande do 
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Sul in Brazil and North East Pampas and South Mesopotamia in Argentina. Positive anomalies in 

BIOMSS were observed in Paraná and Santa Catarina states in Brazil, in Paraguay and in Chaco, 

Subtropical Highlands and North West Pampas in Argentina. 

Maximum VCI showed good conditions in Paraguay and most of Brazil, but showed low values in 

West Rio Grande do Sul state. Low VCI values were observed in West Uruguay and Center East, 

North East and part of South West Pampas, South Mesopotamia and East Chaco in Argentina.  The 

other parts of Argentina showed good conditions. Unexpected differences between BIOMSS and 

VCIx were observed in the North of the MPZ, with low values in BIOMSS and normal conditions in 

VCIx. Differences in these indices are mainly that BIOMSS describes potential conditions derived 

from weather parameters (which showed anomalies in this region), while VCIx represents the 

actual crop condition with respect to historical observations based on NDVI. Poor BIOMSS but 

normal to high VCIx values in Brazil could have been the result of irrigation practices. 

Crop Arable Land Fraction was almost complete, with the exception of a small portion in South 

West Pampas, showing a recovery from the last reporting period where several areas remained 

uncropped over Argentina. 

In summary, several indices showed poor weather conditions and low BIOMSS values in the North 

of the MPZ, while VCIx, which is derived from NDVI, presented a normal situation. In contrast, 

Argentine Pampas and southern Brazil showed poor conditions in both BIOMSS and VCIx, 

especially in East Pampas in Argentina and in Rio Grande do Sul in Brazil. Argentina also showed 

strong negative and positive anomalies during this period. 

Figure 2.3 South America MPZ: Agroclimatic and agronomic indicators, January - April 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 

 

 

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), along with the sowing and the growing period of spring crops (rice, corn, and soybeans) 

in the region.  

According to the agroclimatic and agronomic indicators, the RADPAR (+1%) was above the 15YA 

and the average temperature was slightly above the 15YA (TEMP +0.1ō), while the accumulated 

precipitation was below the 15YA (RAIN -24%), resulting in an estimated biomass decrease 
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(BIOMSS -3%). Compared with the 5YA, the CALF increased by 2% to 81%. The VCIx of the MPZ was 

0.82, indicating favorable crop growth. 

The spatial distribution of rainfall profiles shows that the precipitation for 8% of the MPZ (eastern, 

southeastern, and northwestern India, Bangladesh) exceeded the 15YA in mid-March, and then 

fluctuated around the average level. Starting from early February, the precipitation for 20.7% of 

the MPZ (eastern India, Thailand, Laos, Cambodia, and Vietnam) sustained a consistent decline 

and then fell below the average level around mid-February. The continuous reduction in 

precipitation has led to severe drought, resulting in adverse impacts on the growth of crops 

irrigated and causing the potential biomass in the region to be lower than the average for the same 

period. Throughout the monitoring period, 64.3% of the MPZ experienced precipitation levels 

close to the same period in previous years, mainly distributed in India, Nepal, and Myanmar. 

Around 6.9% of the MPZ (southern and northwestern India, Sri Lanka, and northeastern Thailand) 

had fluctuations in precipitation above and below the average level, with levels significantly 

exceeding the 15YA in late April. 

According to the spatial distribution of temperature profiles, the average temperature in 26.4% of 

the MPZ (eastern and southern India, Sri Lanka, and southern Vietnam) was lower than the 15YA, 

except for late January and mid-April. The average temperature in 21.2% of the MPZ (India, Sri 

Lanka, Nepal, Bangladesh, and Myanmar) was slightly higher than the 15YA except for late March 

and early April. The average temperature in 1.7% of the MPZ (northern India, Nepal, and western 

Myanmar) was significantly higher than the 15YA. Moreover, the average temperature in 50.7% of 

the MPZ (northern India, Thailand, Laos, Cambodia, and Vietnam) fluctuated alternately above and 

below the average level. 

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

was 20% greater than the average for the same period, whereas the potential biomass in northern 

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

Maximum VCI shows that the index in scattered areas of central Myanmar, eastern India, eastern 

Thailand, and western India was below 0.5. The VHI Minimum map shows that most of the MPZ 

were severely impacted by drought, except for some scattered areas and western India. The CALF 

map indicates that a significant portion of the region was planted, except for eastern and western 

India, northern Myanmar, and eastern Thailand. 

In general, the crop conditions in the MPZ have been impacted by drought and are expected to be 

below average. 

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

2.6 Western Europe  

This reporting period runs from January to April 2023, which covers the over-wintering and spring 

green-up periods for the important winter cereals, and the sowing periods of the spring crop in 

the Western European Major Production Zone (MPZ). Crops in this region are mainly rainfed and 

agro-meteorological conditions play a crucial role.  The south of France and Spain were affected 

by severe drought 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 2.5). 

Overall, the temperature was above the 15YA (Temp, +0.7ō), the RADPAR and the accumulated 

precipitation were both below average (RADPAR -4%, RAIN -5%), and the continued precipitation 

deficit that had started last summer led to a decrease in the potential biomass (BIOMSS -4%). More 
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than 93% of arable land was cropped, which was a decrease by 2% compared with the 5YA, and 

the uncropped areas of arable land were mainly located in the north-west of Italy, south-east 

France, eastern and south-east Spain, and a few pockets in parts of Germany, northern and south-

west of France and the UK. The average maximum VCI for the MPZ reached a value of 0.87 during 

this reporting period, which is at a normal level.  

According to the spatial distribution of rainfall profiles, the spatial and temporal distribution of 

rainfall varies considerably between countries, and rainfall patterns can be characterized as 

follows:  (1) Precipitation was significantly below average across almost the entire MPZ from late 

January to mid-February; (2) 21.1% of the MPZ (the orange area in Fig. 2.6a) received below-

average precipitation for almost the entire monitoring period, except for mid-January when it was 

marginally above average. This includes most of Spain, most of northern Italy and the southern 

part of the Auvergne-Rhône-Alpes region; (3) Precipitation was below average in 11% of the MPZ 

(red areas in Fig. 2.6a), with the exception of early and mid-January, late-February, late-March and 

mid-late-April, when precipitation was well above average. This includes central Italy, most of 

Aquitaine Limousin Poitou-Charentes and Languedoc-Roussillon Midi-Pyrenees in France; (4) 

Precipitation was above average after late February in 4.7% of the MPZ (dark green areas in Fig. 

2.6a), with the exception of below average precipitation in early March mainly in the south of 

Germany; (5) above average during the monitoring period only in early and mid-January and after 

March in 63.2% of the MPZ (blue and green areas in Fig. 2.6a). It mainly affected the UK, north-

central Germany, and north-central France. The countries with the most severe precipitation 

deficits were Spain (RAIN -56%), Italy (RAIN -19%), France (RAIN -13%), and UK (RAIN -5%). The 

pronounced and intermittent precipitation deficit in the southern part of the MPZ may have 

negatively impacted winter crop growth, and may also have delayed the sowing and germination 

of spring crops in northern Italy, south-east France, and eastern and south-east Spain. 

As shown in the spatial distribution of temperature profiles, 3.4 percent of the MPZ areas 

(northwestern Italy) experienced warmer-than-usual conditions throughout the monitoring period; 

75.4 percent of the MPZ areas (UK, Germany, most parts of France and most parts of Italy) 

experienced significant below-average temperatures throughout the monitoring period, except 

for early and mid-January, mid-February, late-March and early-April; 21.2 percent of the MPZ 

areas (Spain and southwestern France) experienced warmer-than-usual conditions during the 

monitoring period, except for the period from late-January to early-March.  The relatively mild 

weather in the MPZ has resulted in very limited winter frost damage to winter crops but may 

increase pest and disease pressure later in the season. 

The lowest BIOMSS values (-20% and less) were observed for most parts of Spain and southern 

France. In contrast, BIOMSS was above average (+10% and more) mainly in western Frace, 

southern UK and center Germany. The VHI minimum map shows that some pockets of France, 

Germany, the UK, Spain and Italy were affected by short spells of drought conditions. 

Generally, the conditions of winter crops in the MPZ were favorable, but more rain will be needed 

in several important crop production areas to ensure an adequate soil moisture supply during the 

grain-filling phase of the winter cereals and growth of summer crops. 
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Figure 2.5 Western Europe MPZ: Agroclimatic and agronomic indicators, January-April 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. 

2.7 Central Europe to Western Russia  

This monitoring period covers the dormant winter season and the spring green-up of winter 

cereals in Central Europe and Western Russia. In general, the RADPAR was lower than average(-

9%), with higher TEMP(+1.8ō), and rainfall(+5%), which was conducive to the sowing and growth 

of crops in most areas of the MPZ. Crops of this region are mainly rainfed, the agro-meteorological 

conditions play a decisive role in crop growth. 

According to the spatial distribution map of precipitation distance level clustering, the 

precipitation in most areas of the MPZ fluctuated above and below the average value during this 

monitoring period. The spatial and temporal distribution characteristics were as follows: in mid-

January, 19.3% of precipitation in the MPZ was significantly high, and then in late January, 

precipitation in the region returned to the average level. It was mainly concentrated in most 

regions of Belarus, Slovakia, and Hungary, as well as in eastern Poland, western Romania, and 

western Russia; from early February to late March, the variation of precipitation in the MPZ 

fluctuated less, among which the precipitation in the MPZ was above average in late February and 

late March; in April, regional precipitation continued to intensify in 23.1% of the MPZ until late 

April, when the region reached its maximum precipitation, mainly in southwestern Russia and in 

eastern Ukraine. 

The map of the distribution of average temperature levels shows that in January, the trend of 

temperature changes in the MPZ showed significant east-west differences, with significant 

temperature increases in the eastern part of the MPZ (68.3% of the MPZ), mainly in western Russia, 

eastern Ukraine, and eastern Belarus; the western part of the MPZ (31.7% of the MPZ) reached 

the highest temperatures in the first half of January, followed by a gradual decrease in 

temperatures in the region until the first half of February, when temperatures in the region were 

below average, mainly in the central part of Europe; from late January to early April, 47.2% of the 

regions in the MPZ had above-average temperatures, mainly in west-central Russia and eastern 

Belarus. 

During the monitoring period, the potential cumulative biomass in the MPZ was 10% higher than 

the average level. The potential cumulative biomass in most areas of the MPZ has increased to 

varying degrees. The potential cumulative biomass in the northeast of the MPZ is more than 10% 

higher, and the central and western regions of Russia are more than 20% higher. Affected by the 

drought in some areas, only a small part of the MPZ has low potential cumulative biomass. The 
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areas with possible cumulative biomass lower than 20% are mainly distributed in southern Russia 

and southern Ukraine. 

From January 1 to April 30, the cropped arable lands proportion was 68% (3% above average). The 

uncropped areas are mainly distributed in the northeastern part of Russia, and Ukraine. The 

average maximum VCI for the MPZ reached a value of 0.87. Despite the high potential cumulative 

biomass, most of northern Russia and northern Ukraine in the MPA had an optimal vegetation 

condition index below 0.8, mainly due to uncultivated land. The VHI minimum map shows that the 

drought has affected the eastern part of the MPA and parts of Belarus. 

Overall, CropWatch agroclimatic and agronomic indicators show that during this monitoring 

period, crop growth was expected to be above average and food production was expected to be 

high. 

Figure 2.6 Central Europe to Western Russia MPZ: Agroclimatic and agronomic indicators, Juanuary-April 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) 

 

e. Biomass accumulation potential departure 

 

f. Cropped arable land 
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g. Maximum VCI 

 

h. VHI minimum 

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

  



 

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.  

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 chapter. The 
άŎƻǊŜ ŎƻǳƴǘǊƛŜǎέΣ ƛƴŎƭǳŘƛƴƎ ƳŀƧƻǊ ǇǊƻŘǳŎƛƴƎ ŀƴŘ ŜȄǇƻǊǘƛƴƎ 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 have been dominated by just 4 countries: USA, Brazil, Argentina and Ukraine. 
Together, they have supplied three quarters of maize being traded internationally. So far, the 
Ukraine has been able to sustain exports at a relatively high level, despite the war. Above average 
precipitation in recent months has helped with replenishing soil moisture and provided favorable 
conditions for maize planting and crop establishment. However, many other factors, such as the cost 
and availability of inputs and the war situation, impact production levels as well. In Argentina, 
conditions for maize production were generally unfavorable, although the rainfall situation gradually 
improved over the summer months. However, yields of late sown maize are generally lower. While 
precipitation in Brazil was also far 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. Maize 
production in South Asia, as well as in Southern Africa, is mostly for domestic consumption. In South 
Asia, maize production during the dry winter months usually takes place under irrigated conditions. 
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They were generally favorable, although high temperatures during the grain filling period were 
recorded in Bangladesh and India. In South-East Asia, drier than usual conditions caused water stress 
conditions. However, rainfall was still sufficient in the first half of the growing season. In East Africa 
south of the Equator, the prolonged drought impacted production in Tanzania and Kenya. Whereas 
in southern Africa, rainfall tended to be irregular, yet on average, it was sufficient to ensure normal 
production. 

Rice: Conditions for winter (Rabi) season rice production were generally favorable in India, the 
largest rice exporter. The region of irrigated dry season (Boro) rice production is limited to West 
Bengal, Telangana, Andhra Pradesh and Assam. However, Boro rice yields are much higher than 
those obtained in the Kharif (rainy) season. Another region with important dry season rice 
production is Southeast Asia. Thailand and Vietnam rank in the 2nd and the 3rd position of exporting 
countries. In these two countries, crop conditions were favorable, thanks to average water levels in 
the Mekong river. However, the rainfall deficit registered during this monitoring period may 
negatively impact rice production in the coming months. In anticipation of drought conditions, 
Thailand already asked its farmers to reduce the irrigation of paddy fields. Conditions in the 
Philippines and Indonesia were favorable. In Brazil, the prolonged rainfall deficit hampered the 
production of rice in  Rio Grande do Sul, the main rice-producing state. Similarly, Entre Rios and 
Corrientes, the two main rice production provinces of Argentina, also suffered from drought 
conditions, which negatively impacted production levels. In the USA, favorable rainfall conditions in 
California and the South, will help ensure good conditions for rice planting. 

Wheat: During this monitoring period, wheat reached maturity in the Maghreb, Middle East and 
South Asia. Production in the Maghreb, which predominantly takes place under rainfed conditions, 
suffered from a severe rainfall deficit. Conditions were better than last year, but still below average. 
Drought conditions prevailed in Jordan and Syria, whereas in Iran, conditions were close to normal. 
For Afghanistan, low production levels are anticipated, due to the multi-year drought and bad 
governance. In South Asia, which includes the second largest wheat producer, India, as well as 
Pakistan, conditions were normal. Wheat reached maturity before the onset of the first heat waves. 
In the USA, dry conditions in Kansas, the most important winter wheat producing state, and the 
surrounding regions prevailed. Below average production has to be expected. In Canada, conditions 
were normal for Ontario. In southern Europe, the regions bordering the Mediterranean Sea were 
affected by drought conditions. Conditions were favorable in Western, Central and Eastern Europe. 
Precipitation levels ranged from average to above average and temperatures were also warmer than 
usual. In China, conditions for winter wheat production were favorable.  

Soybean: In the USA, Canada and Ukraine, soybean sowing started at the end of this monitoring 
period, in late April. Soil moisture conditions are mostly favorable in these countries, but in Ukraine, 
the war causes high uncertainties for its production and export. Argentina, Brazil, Paraguay and 
Uruguay produce more than half of the world's soybeans traded on the international market. 
Soybean production in Argentina and neighboring Uruguay was hampered by drought conditions, 
causing large yield losses. Conditions were favorable in Paraguay and Brazil.  

2. Weather anomalies and biomass production potential changes 

2.1 Rainfall  

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

Pampas and the foothills of the Andes in Argentina and Paraguay, where rainfall exceeded the 15YA by 

more than 30%.  Only Bolivia, Ecuador and Peru had average rainfall, although the distribution within these 

countries was not even. The highlands in the Andes were impacted by drought conditions, which caused a 

reduction in potato and maize production. The coastal regions of Peru faced several floods. Despite the 
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large rainfall deficit in Brazil, rainfall levels were generally still sufficient to ensure good crop production in 

most of the country. All of Central America, including Mexico, suffered from a severe rainfall deficit. 

However, most of the crop production takes place during the summer months in that region. Abundant 

rainfall ended the prolonged drought in the West and Southwest of the USA. Above average precipitation 

was also recorded for the South of the USA. Only Kansas, which is important for US winter wheat 

production, continued to be affected by a rainfall deficit in the range of -10 to -30%. 

The Iberian Peninsula was affected by a rainfall deficit of more than 30%. Winter wheat production in the 

Maghreb was also reduced by the second year of drought conditions in a row. Conditions in France and 

Italy generally improved, although the deficit was still in the range of -10 to -30%. Normal to above normal 

precipitation was registered for Central and Eastern Europe, and Turkey. 

Apart from the Maghreb, Egypt and Sudan, crop production during this period is not relevant in Africa north 

of the Equator. Hence, the general rainfall deficits had a limited impact on local food production. Rainfall 

in southern Africa was somewhat irregular, but still sufficient to sustain crop production. However, Kenya 

and Tanzania continued to be affected by the multi-year drought conditions. 

The prolonged drought conditions in Afghanistan continued, hampering the production of winter wheat. 

In the Indo-Gangetic Plains, most winter wheat production takes place under irrigation. Hence, the rainfall 

deficit had little impact on wheat production. Rainfall conditions turned from normal to below normal for 

mainland South-East Asia and Southern China. This will negatively impact water flow in the Mekong River 

in the coming months. Precipitation was normal to above normal in Central and Northern China. 

 

Figure 3.1 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of January 2023  to April 2023 
total relative to the 2008-2022 average (15YA), in percent 

 

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. Especially 

in Brazil and Argentina. However, in those countries, they do not tend to limit crop production. In the USA, 

the West experienced below, and the East above average temperatures. In Europe, including the regions 

of Eastern Ural, temperatures ranged from average to above average. Notably, the milder temperatures 

were combined with more humid conditions. In most of China, temperatures were warmer than usual. For 

almost all of Africa, average temperatures had been recorded. 
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Figure 3.2 National and subnational sunshine anomaly (as indicated by the TEMP indicator) of January 2023  to April 
2023 total relative to the 2008-2022 average (15YA), in °C 

3.3 RADPAR 

In Argentina and Brazil, conditions continued to be heterogeneous. However, negative departures 

dominated these 2 countries. Almost all of North America experienced below average solar radiation levels 

to various degrees. Solar radiation was below average  by more than -3% in Western, Central and Eastern 

Europe. The Iberian Peninsula and Maghreb, which had been affected by drought conditions, had above 

average levels of solar radiation. In south-eastern Africa, solar radiation also tended to be above average, 

whereas it was generally below average in the other African nations. Central Asia experienced above 

average solar radiation levels, whereas the opposite was the case for South Asia. All of South-East Asia and 

southern China had above average solar radiation levels.  

 

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

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 central and eastern 

crop production regions of Brazil, the estimated biomass production was mostly far below average (<-10%). 

The opposite was the case for the Dry Pampas of Argentina Paraguay, where biomass production was above 

the 15YA by more than 10%. Conditions were less favorable in Central America. For California and the 

Eastern halves of the USA and Canada, above average production was estimated in the range of +5 to above 
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+10%. In the drought-stricken Iberian Peninsula and the Maghreb, production was estimated to be below 

the 15YA by more than -10%. Normal to above normal production estimates were calculated for the rest 

of Europe. A drop in biomass production was estimated for southern Africa, whereas above average 

production levels were calculated for the Horn of Africa.  In Central Asia, production levels were far below 

average (<-10%), as well as in mainland Southeast Asia. For most of China, normal to above normal 

production levels were estimated.  

 

Figure 3.4 National and subnational biomass production potential anomaly (as indicated by the BIOMSS indicator) of of 
January 2023  to April 2023 total relative to the 2008-2022 average (15YA), in percent 

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 national scale, comparing the January 2023- April 2023 

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

Condition Index over arable land (VCIx) for January 2023- April 2023 by pixel; (d) Spatial NDVI patterns up 

to January 2023- April 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 January 

2023- April 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 - 3.48; Crop condition for individual countries ([AFG] Afghanistan to [ZMB] Zambia) including 

agro-ecological zones (AEZ) from January 2023- April 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 and spring wheat were the primary cereal crops cultivated in Afghanistan. Winter wheat was mainly 
grown in the northern border provinces and harvested in May, while spring wheat was planted between 
March and April. 

The agro-climatic conditions showed that RAIN decreased by 38%, TEMP increased by 0.9°C and RADPAR 
increased by 3%. BIOMSS decreased by 19% as compared to the 15YA. The CALF decreased by 11%, reaching 
only 11%, and the VCIx was recorded at 0.48. 

According to the crop condition development graph based on NDVI, crop growth across the country 
remained close to the average level in February and March but was below average in January and April. 
However, throughout the entire monitoring period, the crop growth was lower than last year. 

According to the last CropWatch bulletin, it was found that negative NDVI departures were observed in 44% 
of the cultivated land areas in January, predominantly in the northern regions of Afghanistan. These 
anomalies can be attributed to exceptionally cold weather conditions and heavy snowfall. The affected areas 
have been experiencing the coldest winter in the past 15 years, with temperatures plummeting as low as 
minus 34º C. The TEMP rapidly increased in February and March to above the average levels. It returned to 
the average level in April. In March, precipitation in Afghanistan was close to its highest level in 15 years, 
leading to floods in the northern region, especially in the Balkh province.  

In addition, as shown in the spatial NDVI profiles and distribution map, in regions covering 41.9% of the total 
cropped areas, namely Kandahar, Juzjan, and Herat provinces, the crop growth was below average. 
Conversely, in regions covering 10.7% of the total cropped areas, particularly Kunduz and Juzjan, the crop 
growth was above average. Additionally, in regions covering 24.9% of the total cropped areas, including 
Takhar province, Badghis, and the northern parts of Herat, the crop growth was affected by a temperature 
drop in mid to late January, resulting in below-average growth during that month. Maximum VCI showed 
similar results. In addition, the CPI of Afghanistan was 0.92, indicating a poor overall agricultural production 
situation. 

Afghanistan has experienced a multi-year drought. Precipitation levels continued to stay far below average. 
Therefore, conditions for winter cereals were unfavorable, further threatening the food security of the 
people. 

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 158 mm (-42%). The TEMP was 2.3°C (+2.1°C). 
The RADPAR was 1022MJ/m2, at an average level. BIOMSS experienced a 6% decrease, CALF had increased 
by 2% and VCIx was 0.58. According to the NDVI-based crop condition development graph, the crop 
conditions in this region were below average level in January and generally close to the average between 
February to April. 

The Dry region recorded 153 mm of rainfall (RAIN -29%), TEMP was higher than average at 9.9°C (+1.2°C), 
and RADPAR was 1058 MJ/m2. According to the NDVI-based development graph, crop conditions were 
below average. CALF in this region was only 4% and VCIx was 0.29. 

In the Mixed dry farming and irrigated cultivation region, the following indicator values were observed: RAIN 
258 mm (-38%); TEMP 4.1°C (+0.5°C); RADPAR 946 MJ/m2 (+6%). BIOMSS decreased by 16% and CALF was 
12% below average. According to the NDVI-based crop condition development graph, NDVI was close to the 
average level during February and March and below the average level in January and April. VCIx was 0.59. 

The Mixed dry farming and grazing region recorded 101 mm of rainfall (RAIN -54%). TEMP was 7.7°C (+1.2°C) 
and RADPAR was 1008 MJ/m2, near average levels. CALF was 9%. VCIx was 0.48. BIOMSS experienced a 
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significant decrease of 29%. According to the crop condition development graph, the NDVI was much lower 
than the 5YA in January and April, indicating poor conditions. 

 

Figure 3.5 !ŦƎƘŀƴƛǎǘŀƴΩǎ crop condition, January - April 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, January - April 2023 

Region 

RAIN TEMP RADPAR BIOMSS 

Current 
(mm) 

Departure 
(%) 

Current 
(°C) 

Departure 
(°C) 

Current 
(MJ/m2) 

Departure  
(%) 

Current 

(gDM/m2) 

Departure 
(%) 

Central region 158 -42 2.3 2.1 1022 2 351 -6 

Dry region 153 -29 9.9 1.2 1058 0 391 -16 

Dry and 
irrigated 

cultivation 
region 

258 -38 4.1 0.5 946 6 405 -16 

Dry and grazing 
region 

101 -54 7.7 1.2 1008 2 340 -29 

 

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

Region 

Cropped arable land fraction Maximum VCI 

Current (%) Departure  (%) Current 

Central region 7 2 0.58 

Dry region 4 -20 0.29 

Dry and irrigated cultivation 
region 

17 -12 0.59 

Dry and grazing region 9 -5 0.48 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR 

MNG MOZ NGA PAK PHL POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AGO] Angola 
During the monitoring period from January to April 2023, the maize harvest was completed, while the rice 
harvest was still ongoing and will continue until May. This same period also included land preparation for 
wheat sowing. The agroclimatic indicators for this period showed a significant decrease in rainfall (RAIN -
19%), accompanied by a 0.3ºC increase in temperature. Furthermore, there were decreases in 
photosynthetic active radiation (RADPAR -1%) and total biomass production (BIOMSS -8%). 

The national crop development graph, based on the NDVI, indicated below-average crop conditions 
compared to the average of the past 5 years throughout the entire monitoring period. This can be 
attributed to the below-average rainfall recorded during this period. Spatial NDVI patterns, combined with 
the NDVI profiles, revealed that 40.9% of the cropped area exhibited favorable crop conditions, particularly 
in the provinces of Benguela, Huila, and Cunene. Nationwide, the cropped arable land (CALF) increased by 
1%, and the recorded maximum VCIx was 1.2%. The crop production index for Angola during the reporting 
period reached 1.12. Overall, the crop conditions during the January-April reporting period were below 
average, which will cause slight yield reductions in most regions. 

Regional Analysis 

Considering the cropping systems, climate zones, and topographic conditions, CropWatch has divided 
Angola into five agroecological zones (AEZs), including the Arid zone (5), Central Plateau (6), Humid zone 
(7), Semi-arid zone (8), and Sub-humid zone (9). 

At the regional level, the agroclimatic indicators revealed decreases in rainfall across all the agroecological 
zones, with the highest deficits recorded in the Central Plateau (-26%), Semi-arid zone (-25%), and Sub-
humid zone (-17%). In the Arid zone, rainfall decreased by 5%, and in the Humid zone, it decreased by 3%. 
Increases in temperature were observed in the Arid zone (+0.3ºC), Central Plateau (+0.2ºC), and Semi-arid 
zone (+0.8ºC), while it decreased in the Humid zone (-0.1ºC). In the Sub-humid zone, the temperature was 
around the average for the past 15 years. Except for the Central Plateau region and the Semi-arid region, 
where radiation remained unchanged compared to the average of the past 15 years, it decreased in the 
other zones by 3% in the Arid zone, 2% in the Humid zone, and 1% in the Sub-humid zone. 

The regional total biomass production decreased in all the regions, with the highest decrease observed in 
the Semi-arid zone (-12%), followed by the Sub-humid zone (-6%). The regional crop development graph 
based on the NDVI indicates below-average crop conditions in all the agroecological zones, except for the 
Arid zone, which showed above-average crop conditions in late January and early February, as well as in 
late April. Looking at the agronomic indicators, except for the Humid zone (which had the CALF around the 
average), the remaining zones showed increases in CALF, with the highest increase of 7% recorded in the 
Arid zone. The maximum VCIx varied from 0.84 in the Humid zone to 0.93 in the Central Plateau, and the 
CPI varied from 1.04 to 1.16 in the zones except Humid zone. 

Figure 3.6 Angola's crop condition, January ς April 2023 

 
όŀύ tƘŜƴƻƭƻƎȅ ƻŦ ƳŀƧƻǊ ŎǊƻǇǎ 
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όōύ /ǊƻǇ ŎƻƴŘƛǘƛƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ƎǊŀǇƘ ōŀǎŜŘ ƻƴ b5±L όŎύ aŀȄƛƳǳƳ ±/L 

 
όŘύ {Ǉŀǘƛŀƭ b5±L ǇŀǘǘŜǊƴǎ ŎƻƳǇŀǊŜŘ ǘƻ р¸!Σ                                          όŜύ b5±L ǇǊƻŦƛƭŜǎ 

 

 
όŦύ bŀǘƛƻƴŀƭ ǘƛƳŜπǎŜǊƛŜǎ ǊŀƛƴŦŀƭƭ ǇǊƻŦƛƭŜǎ  όƎύ bŀǘƛƻƴŀƭ ǘƛƳŜπǎŜǊƛŜǎ ǘŜƳǇŜǊŀǘǳǊŜ ǇǊƻŦƛƭŜǎ 

 
(h) Crop condition development graph based on NDVI - Arid zone (left) and Central Plateau (right) 
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(i) Crop condition development graph based on NDVI - Humid zone (left) and Semi-arid zone (right) 

 
(j) Crop condition development graph based on NDVI-Subhumid zone 

 

 

Table 3.3 !ƴƎƻƭŀΩǎ ŀƎǊƻŎƭƛƳŀǘƛŎ ƛƴdicators by sub-national regions, current season's values and departure from 15YA, 
January ς April 2023 

Region 

RAIN TEMP RADPAR BIOMSS 

Current 
(mm) 

Departure 
(%) 

Current 
(°C) 

Departure 
(°C) 

Current 
(MJ/m2) 

Departure  
(%) 

Current 
(gDM/m2) 

Departure 
(%) 

Arid region 469 -5 25.0 0.1 1217 -3 1032 -3 
Central 
Plateau 

691 -26 18.2 0.2 1127 0 1153 -4 

Humid zone 1017 -3 22.1 -0.1 1151 -2 1443 -2 
Semi-Arid 

Zone 
476 -25 23.3 0.8 1207 0 1010 -12 

Sub-humid 
zone 

761 -17 21.5 0.0 1148 -1 1228 -6 

 

Table 3.4 !ƴƎƻƭŀΩǎ ŀƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-national regions, current season's values and departure from 5YA, 
January  ς April 2023 

Region 
Cropped arable land fraction Maximum VCI 

Current (%) Departure  (%) Current 

Arid region 89 7 0.89 
Central Plateau 100 2 0.90 

Humid zone 100 0 0.93 
Semi-Arid Zone 99 2 0.84 
Sub-humid zone 100 1 0.92 

 




































































































































































































































































































































































































