
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

November 2019 

Institute of Remote Sensing and Digital Earth (RADI), Chinese Academy of Sciences 

P.O. Box 9718-29, Olympic Village Science Park 

West Beichen Road, Chaoyang 

Beijing 100101, China 

This bulletin is produced by the CropWatch research team, Institute of Remote Sensing and Digital Earth 

(RADI), Chinese Academy of Sciences, under the overall guidance of Professor Bingfang Wu. 

Contributors are Diego de Abelleyra (Argentina), Awetahegn Niguse Beyene(Ethiopia), Jose Bofana 

(Mozambique), Sheng Chang, Abdelrazek Elnashar (Egypt), Yicheng Cai, Zhijun Fu, Wenwen Gao, René 

Gommes (Belgium),  Wenjun Liu, Yuming Lu, Zonghan Ma, Elijah Phiri (Zambia), Elena Proudnikova 

(Russia), Mohsen N. Ramadan (Egypt), Igor Savin (Russia), Isaev Erkin (Kyrgyzstan), Urs Christoph 

Schulthess (CIMMYT, Netherlands), Shengtao Su, Fuyou Tian, Battestseg Tuvdendorj (Mongolia), Linjiang 

Wang, Zhengdong Wang, Bingfang Wu, Qiang Xing, Jie Xiong, Jiaming Xu, Nana Yan, Shanlian Yang, 

Hongwei Zeng, Miao Zhang, Dan Zhao, Hang Zhao, Xinfeng Zhao, Liang Zhu, Weiwei Zhu and Qifeng 

Zhuang. 

Thematic contributors for this bulletin include: Fengying Nie (niefengying@sohu.com) and Xuebiao Zhang 

(zhangxuebiao@caas.cn) for the section on food import and export outlook for 2019. Wenjiang Huang 

(huangwj@radi.ac.cn) and Yingying Dong (dongyy@radi.ac.cn) for pest monitoring 

Field data contributor are Dehua Mao, Zhongyuan Li, Yichen Cai, Shaoqi Huang, Meng Tang, Zhengbin 

Zheng and other more than 300 persons 

 

Editor: Wenjun Liu 

 

Corresponding author: Professor Bingfang Wu 

Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences 

Fax: +8610-64858721, E-mail: cropwatch@radi.ac.cn, wubf@radi.ac.cn 

CropWatch Online Resources: This bulletin along with additional resources is also available on the 

CropWatch Website at http://www.cropwatch.com.cn and http://cloud.cropwatch.com.cn/. 

Disclaimer: This bulletin is a product of the CropWatch research team at the Institute of Remote Sensing 

and Digital Earth (RADI), Chinese Academy of Sciences. The findings and analyses described in this 

bulletin do not necessarily reflect the views of the Institute or the Academy; the CropWatch team also 

does not guarantee the accuracy of the data included in this work. RADI and CAS are not responsible for 

any losses as a result of the use of this data. The boundaries used for the maps are the GAUL boundaries 

(Global Administrative Unit Layers) maintained by FAO; where applicable official Chinese boundaries have 

been used. The boundaries and markings on the maps do not imply a formal endorsement or opinion by 

any of the entities involved with this bulletin.  

mailto:huangwj@radi.ac.cn
mailto:dongyy@radi.ac.cn
mailto:cropwatch@radi.ac.cn
mailto:wubf@radi.ac.cn
http://www.cropwatch.com.cn/


 

Contents  

Ă NOTE: CROPWATCH RESOURCES, BACKGROUND MATERIALS AND ADDITIONAL 

DATA ARE AVAILABLE  

ONLINE AT WWW.CROPWATCH.COM. CN. 

CONTENTS ................................................................................................................................ III 

ABBREVIATIONS ........................................................................................................................ X 

BULLETIN OVERVIEW AND REPORTING PERIOD ..................................................................... XI 

EXECUTIVE SUMMARY ............................................................................................................ 13 

CHAPTER 1. GLOBAL AGROCLIMATIC PATTERNS ................................................................. 15 
1.1 INTRODUCTION TO CROPWATCH AGROCLIMATIC INDICATORS (CWAIS) ....................................................... 15 
1.2 GLOBAL OVERVIEW ............................................................................................................................ 15 
1.3 RAINFALL (FIGURE 1.2) ...................................................................................................................... 17 
1.4 TEMPERATURES (FIGURE 1.3) .............................................................................................................. 18 
1.5 RADPAR (FIGURE 1.4) ...................................................................................................................... 19 
1.5 BIOMSS (FIGURE 1.5) ...................................................................................................................... 20 

CHAPTER 2. CROP AND ENVIRONMENTAL CONDITIONS IN MAJOR PRODUCTION ZONES

 ................................................................................................................................................. 22 
2.1 OVERVIEW ....................................................................................................................................... 22 
2.2 WEST AFRICA ................................................................................................................................... 23 
2.3 NORTH AMERICA ............................................................................................................................... 24 
2.4 SOUTH AMERICA ............................................................................................................................... 26 
2.5 SOUTH AND SOUTHEAST ASIA .............................................................................................................. 28 
2.6 WESTERN EUROPE ............................................................................................................................. 30 
2.7 CENTRAL EUROPE TO WESTERN RUSSIA ................................................................................................. 32 

CHAPTER 3. CORE COUNTRIES ............................................................................................... 35 
3.1 OVERVIEW ....................................................................................................................................... 35 
3.2 COUNTRY ANALYSIS ............................................................................................................................ 42 

CHAPTER 4. CHINA ............................................................................................................... 177 
4.1 OVERVIEW ..................................................................................................................................... 177 
4.2 CHINAΩS WINTER CROPS PRODUCTION .................................................................................................. 179 
4.3 REGIONAL ANALYSIS ......................................................................................................................... 182 
4.4 PEST AND DISEASES MONITORING................................................................................................. 190 
4.5 MAJOR CROPS TRADE PROSPECTS ........................................................................................................ 194 

CHAPTER 5. FOCUS AND PERSPECTIVES .............................................................................. 196 
5.1 CROPWATCH FOOD PRODUCTION ESTIMATES ........................................................................................ 196 
5.2 DISASTER EVENTS............................................................................................................................. 201 
5.3 UPDATE ON EL NIÑO ................................................................................................................... 206 

ANNEX A. AGROCLIMATIC INDICATORS AND BIOMSS .................................................... 208 

ANNEX B. QUICK REFERENCE TO CROPWATCH INDICATORS, SPATIAL UNITS AND 

METHODOLOGIES ................................................................................................................. 216 

DATA NOTES AND BIBLIOGRAPHY ....................................................................................... 224 

ACKNOWLEDGMENTS .......................................................................................................... 228 

ONLINE RESOURCES .............................................................................................................. 229 
  

http://www.cropwatch/


iv|  

LIST OF TABLES 

TABLE1.1 DEPARTURES FROM THE RECENT 15-YEAR AVERAGE OF CROPWATCH AGRO-CLIMATIC INDICATORS 

OVER REGIONAL MRU GROUPS. .......................................................................................................... 16 

TABLE 3.1 AFGHANISTANΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES 

AND DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ............................................................................ 46 
TABLE 3.2 AFGHANISTANΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES 

AND DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ....................................................................... 46 
TABLE 3.3 ANGOLA AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ................................................................................... 49 
TABLE 3.4 ANGOLA AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ..................................................................................... 49 
TABLE 3.5 ARGENTINAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES 

AND DEPARTURE FROM 15YA, JULY ς OCTOBERL 2019 .......................................................................... 52 
TABLE 3.6 ARGENTINAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 5YA, JULY ς OCTOBER 2019 .................................................................................... 52 
TABLE 3.7 AUSTRALIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 15YA, JULY ς OCTOBERL 2019 ................................................................................. 55 
TABLE 3.8 AUSTRALIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ..................................................................................... 55 
TABLE 3.9 BANGLADESHΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES 

AND DEPARTURE FROM 15YA, JULY ς OCTOBERL 2019 .......................................................................... 57 
TABLE 3.10 BANGLADESHΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES 

AND DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .............................................................................. 58 
TABLE 3.11 BELARUSΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019. .................................................................................. 61 
TABLE 3.12 BELARUSΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019. .................................................................................... 61 
TABLE 3.13 BRAZILΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ................................................................................... 65 
TABLE 3.14 BRAZILΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ..................................................................................... 66 
TABLE 3.15 CANADAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ................................................................................... 68 
TABLE 3.16 CANADA AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ..................................................................................... 69 
TABLE 3.17 GERMANY AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 ............................................................................................ 73 
TABLE 3.18 GERMANYΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUE AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ............................................................................................ 73 
TABLE 3.19 EGYPTΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 75 
TABLE 3.20 EGYPTΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND DEPARTURE 

FROM 5YA, JULY - OCTOBER 2019............................................................................................................. 75 
TABLE 3.21 ETHIOPIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 78 
TABLE 3.22 ETHIOPIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ............................................................................................ 78 
TABLE 3.23 FRANCEΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 81 
TABLE 3.24 FRANCEΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUE AND DEPARTURE 

FROM 5YA, JULY - OCTOBER 2019............................................................................................................. 82 
TABLE 3.25 UNITED KINGDOMΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES 

AND DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .................................................................................... 84 



| v 

TABLE 3.26 UNITED KINGDOMΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ............................................................................................ 85 
TABLE 3.27 HUNGARYΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 87 
TABLE 3.28 HUNGARYΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ............................................................................................ 88 
TABLE 3.29 INDONESIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 90 
TABLE 3.30 INDONESIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUE AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 ............................................................................................ 91 
TABLE 3.31 INDIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 94 
TABLE 3.32 INDIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND DEPARTURE 

FROM 5YA, JULY - OCTOBER 2019............................................................................................................. 95 
TABLE 3.33 IRANΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 .......................................................................................... 98 
TABLE 3.34 IRANΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUE AND DEPARTURE 

FROM 5YA, JULY - OCTOBER 2019............................................................................................................. 98 
TABLE 3.35 ITALY'S AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 100 
TABLE 3.36 ITALY'S AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUE AND DEPARTURE 

FROM 5YA, JULY - OCTOBER 2019........................................................................................................... 101 
TABLE 3.37 KAZAKHSTAN AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 104 
TABLE 3.38 KAZAKHSTAN, AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 104 
TABLE 3.39 KENYA'S AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 15YA, JULY ς OCTOBERL 2019 ...................................................................................... 107 
TABLE 3.40 KENYA'S AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND DEPARTURE 

FROM 5YA, JULY ς OCTOBER 2019 .......................................................................................................... 107 
TABLE 3.41 CAMBODIA AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 15YA, JULY ς OCTOBERL 2019 ...................................................................................... 110 
TABLE 3.42 CAMBODIA, AGRONOMIC INDICATORS BYSUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 5YA, JULY ς OCTOBER 2019 ......................................................................................... 110 
TABLE 3.43 SRI LANKAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 113 
TABLE 3.44 SRI LANKAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 113 
TABLE 3.45 MOROCCOΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 116 
TABLE 3.46 MOROCCOΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 116 
TABLE 3.47 MEXICOΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 119 
TABLE 3.48 MEXICOΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 119 
TABLE 3.49 MYANMARΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 122 
TABLE 3.50 MYANMARΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 122 
TABLE 3.51 MONGOLIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 125 
TABLE 3.52 MONGOLIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 125 
TABLE 3.53 MOZAMBIQUEΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 128 



vi|  

TABLE 3.54 MOZAMBIQUEΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 128 
TABLE 3.55 NIGERIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 131 
TABLE 3.56 NIGERIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 131 
TABLE 3.57 PAKISTANΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 134 
TABLE 3.58 PAKISTANΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 134 
TABLE 3.59 PHILIPPINESΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY - OCTOBER 2019 ........................................................................................ 137 
TABLE 3.60 PHILIPPINESΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY - OCTOBER 2019 .......................................................................................... 137 
TABLE 3.61 POLANDΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 .......................................................................................... 140 
TABLE 3.62 POLANDΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019 ............................................................................................ 140 
TABLE 3.63 ROMANIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 .......................................................................................... 143 
TABLE 3.64 ROMANIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019 ............................................................................................ 143 
TABLE 3.65 RUSSIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 .......................................................................................... 148 
TABLE 3.66 RUSSIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019 ............................................................................................ 148 
TABLE 3.67 THAILANDΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 .......................................................................................... 151 
TABLE 3.68 THAILANDΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019 ............................................................................................ 151 
TABLE 3.69 TURKEYΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 .......................................................................................... 154 
TABLE 3.70 TURKEYΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019 ............................................................................................ 154 
TABLE 3.71 UKRAINEΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019. ......................................................................................... 156 
TABLE 3.72 UKRAINEΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019. ........................................................................................... 156 
TABLE 3.73 UNITED STATESΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019. ......................................................................................... 161 
TABLE 3.74 UNITED STATESΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019. ........................................................................................... 161 
TABLE 3.75 UZBEKISTANΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 15YA, JULY-OCTOBER 2019 .......................................................................................... 164 
TABLE 3.76 UZBEKISTANΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASONΩS VALUES AND 

DEPARTURE FROM 5YA, JULY-OCTOBER 2019 ............................................................................................ 165 
TABLE 3.77 VIETNAMΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 15YA, JANUARY -APRIL 2019 ........................................................................................ 168 
TABLE 3.78 VIETNAMΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 5YA/15YA, JANUARY -APRIL 2019 ................................................................................ 168 
TABLE 3.79 SOUTH AFRICAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 15YA, JULY -OCTOBER 2019 ......................................................................................... 171 
TABLE 3.80 SOUTH AFRICAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 5YA, JULY -OCTOBER 2019 ........................................................................................... 171 
TABLE 3.81 ZAMBIAΩS AGROCLIMATIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 15YA, JULY  -OCTOBER ................................................................................................. 173 



| vii 

TABLE 3.82 ZAMBIAΩS AGRONOMIC INDICATORS BY SUB-NATIONAL REGIONS, CURRENT SEASON'S VALUES AND 

DEPARTURE FROM 5YA, JULY  -OCTOBER 2019 .......................................................................................... 174 
TABLE 4.1 CROPWATCH AGROCLIMATIC AND AGRONOMIC INDICATORS FOR CHINA, JULY - OCTOBER 2019, DEPARTURE 

FROM 5YA AND 15YA ........................................................................................................................... 178 
TABLE 4.2 CHINA 2019 PRODUCTION OF MAIZE, RICE, WHEAT, AND SOYBEAN, AND PERCENTAGE CHANGE FROM 2018, 
BY PROVINCE. ....................................................................................................................................... 179 
TABLE 4.3 CHINA 2019 EARLY RICE, SINGLE RICE/SEMI-LATE RICE, AND LATE RICE PRODUCTION AND PERCENTAGE 

DIFFERENCE FROM 2018, BY PROVINCE. .................................................................................................... 180 
TABLE 4.4 CHINA 2019 WINTER CROPS, SUMMER CROPS AND TOTAL ANNUAL CROP PRODUCTION AND PERCENTAGE 

DIFFERENCE FROM 2018, BY PROVINCE ..................................................................................................... 181 
TABLE 4.5  STATISTICS OF RICE PLANT HOPPER IN CHINA (MID-LATE SEPTEMBER 2019) ...................................... 190 
TABLE 4.6  STATISTICS OF RICE PLANT HOPPER IN CHINA (MID-LATE SEPTEMBER 2019) ...................................... 191 
TABLE 4.7 STATISTICS OF RICE SHEATH BLIGHT IN CHINA (MID-LATE SEPTEMBER 2019) ...................................... 192 
TABLE 4.8 STATISTICS OF MAIZE ARMYWORM IN CHINA (MID-LATE SEPTEMBER 2019) ....................................... 193 
TABLE 4.9 STATISTICS OF MAIZE NORTHERN LEAF BLIGHT IN CHINA (MID-LATE SEPTEMBER 2019) ........................ 194 
TABLE5.1 2019 CEREAL AND SOYBEAN PRODUCTIONS ESTIMATES IN THOUSANDS TONNES. ................................. 197 
TABLE5.2 COMPARISON OF 2019 AND 2018 PRODUCTION OF MAJOR IMPORTERS ............................................ 200 
TABLE A.1 JULY 2019 - OCT 2019 AGROCLIMATIC INDICATORS AND BIOMASS BY GLOBAL MONITORING AND 

REPORTING UNIT (MRU) ....................................................................................................................... 208 
TABLE A.2  JULY 2019 - OCT 2019 AGROCLIMATIC INDICATORS AND BIOMASS BY COUNTRY ............................... 210 
TABLE A.3 ARGENTINA, JULY - OCT 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY PROVINCE) .................... 211 
TABLE A.4  AUSTRALIA, JULY - OCT 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY STATE) .......................... 211 
TABLE A.5  BRAZIL, JULY - OCT 20192019 AGROCLIMATIC INDICATORS AND BIOMASS (BY STATE) ....................... 211 
TABLE A.6  CANADA, JULY - OCT 2019 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY PROVINCE) ............... 212 
TABLE A.7  INDIA, JULY - OCT 2019 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY STATE) ........................ 212 
TABLE A.8  KAZAKHSTAN, JULY - OCT 2019 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY OBLAST) ............ 213 
TABLE A.9 RUSSIA, JULY - OCT 2019 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY OBLAST, KRAY AND REPUBLIC)
 .......................................................................................................................................................... 213 
TABLE A.10  UNITED STATES, JULY - OCT 2019 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY STATE) ......... 214 
TABLE A.11  CHINA, JULY - OCT 2019 2019 AGROCLIMATIC INDICATORS AND BIOMASS (BY PROVINCE) ................ 214 
 

LIST OF FIGURES 

FIGURE 1.1 GLOBAL DEPARTURE FROM RECENT 15 YEAR AVERAGE OF THERAIN, TEMP AND RADPAR INDICATORS 

SINCE 2017 JASOPERIOD (AVERAGE OF 65 MRUS, UNWEIGHTED) .................................................................. 16 
FIGURE 1.2 GLOBAL MAP OF RAINFALL ANOMALY (AS INDICATED BY THE RAIN INDICATOR) BY CROPWATCH MAPPING 

AND REPORTING UNIT: DEPARTURE OF JULY TO OCTOBER 2019 TOTAL FROM 2004-2018 AVERAGE (15YA), IN 

PERCENT. ............................................................................................................................................... 17 
FIGURE 1.3 GLOBAL MAP OF TEMPERATURE ANOMALY (AS INDICATED BY THE TEMP INDICATOR) BY CROPWATCH 

MAPPING AND REPORTING UNIT: DEPARTURE OF JULY TO OCTOBER 2019 AVERAGE FROM 2004-2018 AVERAGE 

(15YA), IN °C . ....................................................................................................................................... 19 
FIGURE 1.4 GLOBAL MAP OF PHOTOSYNTHETICALLY ACTIVE RADIATION ANOMALY (AS INDICATED BY THE RADPAR 
INDICATOR) BY CROPWATCH MAPPING AND REPORTING UNIT: DEPARTURE OF JULY TO OCTOBER 2019 TOTAL FROM 

2004-2018 AVERAGE (15YA), IN PERCENT. ................................................................................................ 19 
FIGURE 1.5 GLOBAL MAP OF PHOTOSYNTHETICALLY ACTIVE VRADIATION ANOMALY (AS INDICATED BY THE RADPAR 
INDICATOR) BY CROPWATCH MAPPING AND REPORTING UNIT (MRU), DEPARTURE FROM 15YA BETWEEN BETWEEN 

JANUARY AND APRIL 2019 ........................................................................................................................ 20 
FIGURE 2.1 WEST AFRICA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JULY TO OCTOBER 2019. .............. 23 
FIGURE 2.2 NORTH AMERICA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JANUARY TO APRIL 2019. ........ 25 
FIGURE 2.3 SOUTH AMERICA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JULY TO OCTOBER 2019........... 27 
FIGURE 2.4 SOUTH AND SOUTHEAST ASIA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JULY TO OCTOBER 

2019 .................................................................................................................................................... 29 
FIGURE 2.5 WESTERN EUROPE MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JULY TO OCTOBER 2019. ....... 31 
FIGURE 2.6 CENTRAL EUROPE-WESTERN RUSSIA MPZ: AGROCLIMATIC AND AGRONOMIC INDICATORS, JULY TO 

OCTOBER 2019. ..................................................................................................................................... 33 
FIGURE 3.1 NATIONAL AND SUBNATIONAL RAINFALL ANOMALY (AS INDICATED BY THE RAIN INDICATOR) OF JULY TO 

OCTOBER 2019 TOTAL RELATIVE TO THE 2004-2018 AVERAGE (15YA), IN PERCENT. ......................................... 38 



viii|  

FIGURE 3.2 NATIONAL AND SUBNATIONAL TEMPERATUTE RAINFALL ANOMALY (AS INDICATED BY THE RAIN INDICATOR) 
OF JULY TO OCTOBER 2019 AVERAGE RELATIVE TO THE 2004-2018 AVERAGE (15YA), IN °C ............................... 39 
FIGURE 3.3 NATIONAL AND SUBNATIONAL SUNSHINE ANOMALY (AS INDICATED BY THE RADPAR INDICATOR) OF JULY TO 

OCTOBER 2019 TOTAL RELATIVE TO THE 2004-2018 AVERAGE (15YA), IN PERCENT. ......................................... 40 
FIGURE 3.4 NATIONAL AND SUBNATIONAL BIONASS PRODUCTION POTENTIAL ANOMALY (AS INDICATED BY THE BIOMSS 
INDICATOR) OF JULY TO OCTOBER 2019 TOTAL RELATIVE TO THE 2004-2018 AVERAGE (15YA), IN PERCENT. ......... 40 
FIGURE 3.5 AFGHANISTANΩS CROP CONDITION, JULY - OCTOBER 2019 .............................................................. 45 
FIGURE 3.6 ANGOLAΩS CROP CONDITION, JULY ς OCTOBER 2019 ..................................................................... 47 
FIGURE 3.7 ARGENTINAΩS CROP CONDITION, JULY - OCTOBER 2019 ................................................................. 50 
FIGURE 3.8 AUSTRALIAΩS CROP CONDITION, JULY - OCTOBER 2019 .................................................................. 53 
FIGURE 3.9 BANGLADESHΩS CROP CONDITION, JULY - OCTOBER 2019. .............................................................. 56 
FIGURE 3.10 BELARUSΩS CROP CONDITION, JULY - OCTOBER 2019 ................................................................... 59 
FIGURE 3.11 BRAZILΩS CROP CONDITION, JULY - OCTOBER 2019 ...................................................................... 63 
FIGURE 3.12 CANADAΩS CROP CONDITION, JULY - OCTOBER 2019 ................................................................... 67 
FIGURE 3.13 GERMANYΩS CROP CONDITION, JULY-OCTOBER 2019 .................................................................. 71 
FIGURE 3.14 EGYPTΩS CROP CONDITION, JULY - OCTOBER 2019 ...................................................................... 74 
FIGURE 3.15 ETHIOPIAΩS CROP CONDITION, JULY - OCTOBER 2019 .................................................................. 77 
FIGURE 3.16 FRANCEΩS CROP CONDITION, JULY - OCTOBER 2019 .................................................................... 80 
FIGURE 3.17 UNITED KINGDOM CROP CONDITION, JULY - OCTOBER 2019 ......................................................... 83 
FIGURE 3.18 HUNGARYΩS CROP CONDITION, JULY - OCTOBER 2019. ................................................................ 86 
FIGURE 3.19 INDONESIAΩS CROP CONDITION, JULY - OCTOBER 2019 ................................................................ 89 
FIGURE 3.20 INDIAΩS CROP CONDITION, JULY - OCTOBER 2019 ....................................................................... 93 
FIGURE 3.21 IRANΩS CROP CONDITION, JULY - OCTOBER 2019 ........................................................................ 96 
FIGURE 3.22 ITALY'S CROP CONDITION, JULY - OCTOBER 2019. ....................................................................... 99 
FIGURE 3.23 KAZAKHSTANΩS CROP CONDITION, JULY - OCTOBER 2019 ........................................................... 102 
FIGURE 3.24 KENYA'S CROP CONDITION, JULY ς OCTOBER 2019 ................................................................... 106 
FIGURE 3.25 CAMBODIAΩS CROP CONDITION, JULY ς OCTOBER 2019 ............................................................. 108 
FIGURE 3.26 SRI LANKAΩS CROP CONDITION, JULY - OCTOBER 2019 ............................................................... 112 
FIGURE 3.27 MOROCCOΩS CROP CONDITION, JULY - OCTOBER 2019 .............................................................. 114 
FIGURE 3.28 MEXICOΩS CROP CONDITION, JULY - OCTOBER 2019 .................................................................. 118 
FIGURE 3.29 MYANMARΩS CROP CONDITION, JULY - OCTOBER 2019 .............................................................. 121 
FIGURE 3.30 MONGOLIAΩS CROP CONDITION, JULY - OCTOBER 2019 ............................................................. 123 
FIGURE 3.31 MOZAMBIQUEΩS CROP CONDITION, JULY - OCTOBER 2019 ......................................................... 126 
FIGURE 3.32 NIGERIAΩS CROP CONDITION, JULY - OCTOBER 2019 .................................................................. 130 
FIGURE 3.33 PAKISTANΩS CROP CONDITION, JULY - OCTOBER 2019 ................................................................ 132 
FIGURE 3.34 PHILIPPINESΩS CROP CONDITION, JULY - OCTOBER 2019 ............................................................. 136 
FIGURE 3.35 POLANDΩS CROP CONDITION, JULY-OCTOBER 2019 ................................................................... 138 
FIGURE 3.36 ROMANIAΩS CROP CONDITION, JULY-OCTOBER 2019 ................................................................. 142 
FIGURE 3.37 RUSSIAΩS CROP CONDITION, JULY-OCTOBER 2019 ..................................................................... 145 
FIGURE 3.38 THAILANDΩS CROP CONDITION, JULY-OCTOBER 2019 ................................................................. 149 
FIGURE 3.39 TURKEYΩS CROP CONDITION, JULY-OCTOBER 2019 .................................................................... 152 
FIGURE 3.40 UKRAINEΩS CROP CONDITION, JULY-OCTOBER 2019 .................................................................. 155 
FIGURE 3.41 UNITED STATESΩS CROP CONDITION, JULY-OCTOBER 2019 ......................................................... 159 
FIGURE 3.42 UZBEKISTANΩS CROP CONDITION, JULY - OCTOBER 2019 ............................................................ 163 
FIGURE 3.43 VIETNAMΩS CROP CONDITION, JULY  - OCTOBER 2019 ............................................................... 167 
FIGURE 3.44 SOUTH AFRICAΩS CROP CONDITION, JULY - OCTOBER 2019 ......................................................... 170 
FIGURE 3.45 ZAMBIAΩS CROP CONDITION, JULY - OCTOBER 2019 .................................................................. 172 
FIGURE 3.46 KYRGYZSTANΩS CROP CONDITION, JULY - OCTOBER 2019 ............................................................ 175 
FIGURE 4.1 CHINA SPATIAL DISTRIBUTION OF RAINFALL PROFILES, JULY - OCTOBER 2019 .................................... 178 
FIGURE 4.2 CHINA SPATIAL DISTRIBUTION OF TEMPERATURE PROFILES, JULY - OCTOBER 2019 ............................. 178 
FIGURE 4.3 CHINA CROPPED AND UNCROPPED ARABLE LAND, BY PIXEL, JULY - OCTOBER 2019 ............................ 178 
FIGURE 4.4 CHINA MAXIMUM VEGETATION CONDITION INDEX (VCIX), BY PIXEL, JULY - OCTOBER 2019 ............... 179 
FIGURE 4.5 CHINA MINIMUM VEGETATION HEALTH INDEX (LEFT), BY PIXEL, JULY - OCTOBER 2019 ...................... 179 
FIGURE 4.6 CHINA CROPPING INTENSITY, BY PIXEL, IN 2019CHINA VEGETATION HEALTH INDEX MINIMUM (VHIN), BY 

PIXEL, JULY - OCTOBER 2019................................................................................................................... 179 
FIGURE 4.7 CROP CONDITION CHINA NORTHEAST REGION, JULY - OCTOBER 2019 ............................................ 183 
FIGURE 4.8 CROP CONDITION CHINA INNER MONGOLIA, JULY - OCTOBER 2019 ............................................... 184 



| ix 

FIGURE 4.9 CROP CONDITION CHINA HUANGHUAIHAI, JULY - OCTOBER 2019 .................................................. 185 
FIGURE 4.10 CROP CONDITION CHINA LOESS REGION, JULY - OCTOBER 2019 .................................................. 186 
FIGURE 4.11 CROP CONDITION LOWER YANGTZE REGION, JULY - OCTOBER 2019 ............................................. 187 
FIGURE 4.12 CROP CONDITION SOUTHWEST CHINA REGION, JULY - OCTOBER 2019 .......................................... 188 
FIGURE 4.13 CROP CONDITION SOUTHERN CHINA REGION, JULY - OCTOBER 2019 ............................................ 189 
FIGURE 4.19 RATE OF CHANGE OF IMPORTS AND EXPORTS FOR RICE, WHEAT, MAIZE, AND SOYBEAN IN CHINA IN 2019
 .......................................................................................................................................................... 195 
FIGURE 5.1 TRACK OF CYCLONE IDAI: THE BEGINNING OF A FIRE IN SHERMAN OAKS, CALIFORNIA, FILLS THE SKYLINE WITH 

SMOKE. ............................................................................................................................................... 202 

  



x|  

Abbreviations  

5YA Five-year average, the average for the four-month period from July from 2014 to 
2018 to October next year; one of the standard reference periods. 

15YA Fifteen-year average, the average for the four-month period from July from 2004 
to 2018 to October next year; one of the standard reference periods and typically 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ. 

AEZ Agro-Ecological Zone 
BIOMSS CropWatch agroclimatic indicator for biomass production potential 
BOM Australian Bureau of Meteorology 
CALF Cropped Arable Land Fraction 
CAS Chinese Academy of Sciences 
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 Monitoring and Reporting Unit 
NDVI Normalized Difference Vegetation Index 
OISST Optimum Interpolation Sea Surface Temperature 
PAR Photosynthetically active radiation 
PET Potential Evapotranspiration 
RADI CAS Institute of Remote Sensing and Digital Earth 
RADPAR CropWatch PAR agroclimatic indicator 
RAIN CropWatch rainfall agroclimatic indicator 
SOI Southern Oscillation Index 
TEMP CropWatch air temperature agroclimatic indicator 
Ton 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  

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

and April 2019, a period referred to in this bulletin as the JASO (July, August, September and 

October) ǇŜǊƛƻŘ ƻǊ Ƨǳǎǘ ǘƘŜ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦέ ¢ƘŜ ōǳƭƭŜǘƛƴ ƛǎ ǘƘŜ 115rd such publication issued by 

the CropWatch group at the Institute of Remote Sensing and Digital Earth (RADI) 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; and (ii) agronomic indicatorsτVHIn, CALF, and VCIx, Cropping 

Intensity, and vegetation indices, describing crop condition and development. 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. (ii) 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.com.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, 41 major agricultural countries, and 201 

Agro-Ecological Zones (AEZs).  

This bulletin is organized as follows: 

Chapter Spatial coverage Key indicators 

Chapter 1 World, using Monitoring 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 42 key countries (main producers and exporters) 

and 205 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. 

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 www.cropwatch.com.cn, 

http://cloud.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 October 2019. It is prepared by an international team coordinated by the Institute of 

Remote Sensing and Digital Earth (RADI), Chinese Academy of Sciences. 

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

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

agro-climatic and agronomic conditions in major production zones in all continents. Chapter 3 covers the 

major agricultural countries that, together, make up at least 80% of production and expƻǊǘǎ όǘƘŜ άŎƻǊŜ 

ŎƻǳƴǘǊƛŜǎέύ ǿƘƛƭŜ ŎƘŀǇǘŜǊ п ȊƻƻƳǎ ƛƴǘƻ /ƘƛƴŀΦ {ǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ƛǎ ǇŀƛŘ ǘƻ ǘƘŜ ƳŀƧƻǊ ǇǊƻŘǳŎŜǊǎ ƻŦ Ƴŀize, 

rice, wheat, and soybean fr which the bulletin presents a global production estimate for crops harvested 

throughout 2019 (Chapter 5.1).   

The bulletin is issued at a time when virtually all 2019 crops have been harvested in the temperate northern 

hemisphere, while in many tropical areas in both hemispheres rice crops are growing (to be harvested in 

early 2020) or are close to harvest. In the southern hemisphere the summer season/monsoon season is 

ongoing. 

Agro-climatic conditions (Chapter 1) 

Global agroclimatic conditions are assessed based on CropWatch Agroclimatic Indices which describe 

weather and climate over agricultural areas only. They are referred to as RAIN, TEMP and RADPAR and 

expressed in the same units as the corresponding climatological variables (rainfall, temperature and 

photosynthetically active radiation). BIOMSS is an estimate of the plant biomass production potential.   

The current reporting period was globally warm and dry, and this is confirmed by numerous fires listed in 

the section on Disasters (Chapter 5.2) on almost all continents.  CropWatch uses 65 large spatial units 

(referred to as MRU) to asses global agro-climatic patterns, Most MRUs experienced average RAIN, 57% 

had above average temperature and 66% had above average sunshine. 

On a continental basis, RAIN anomalies were largest in north America (+24% above average),  central Asia 

(+22%) and in Oceania (down 38% compared with average). Low precipitation in southern and especially 

central America (-9%) is directly associated wƛǘƘ ŀ ǾŜǊȅ ǘŜƴǎŜ ǎƛǘǳŀǘƛƻƴ ƛƴ ǘƘŜ άŘǊƻǳƎƘǘ ŎƻǊǊƛŘƻǊέ όǊŜŦŜǊ ǘƻ 

Chapter 5.2 on Disasters). 

In North America, TEMP was 0.4°C below average. Positive anomalies occured in central and eastern Asia 

(+0.3°C compared with average) where almost all MRUs has consistently warmer than average weather 

positive over their agricultural areas (89% and 100%, respectively). RADPAR was generally close to average 

except in South and Central America (+3%) and Oceania (+6%), where all MRUs were affected. The largest 

BIOMSS increase occurred in central Asia (+5%) 

Acutely abnormal or damaging weather conditions are described in Chapters 3.1  by country and in Chapter 

5.2 impact type. They include several tropical cyclones in different Basins: Kyarr, in the Indian Ocean, 

affected southern Asia and the Horn of Africa; Dorian created havoc in the Caribbean and the western 

Pacific, Lekima, Faxai and Hagibis affected eastern Asia and south-east Asia.   

Global Agricultural production estimates (Chapter 5.1) 

The bulletin provides the second revised global estimate by the CropWatch team for 2019 production of 

the major commodities. About 90% of the production is actually modeled and about 10% is trend-based.  
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The volumes produced in 2019 include 1055 million tonnes of maize, up 0.5% from 2018, 754 millions for 

rice (as paddy; up 4.2%), 716 million tonnes of wheat (a 0.9% increase) and 324 million tonnes of soybeans, 

1.0% lower ǘƘŀƴ ƭŀǎǘ ȅŜŀǊΩǎ ƻǳǘǇǳǘΦ 

The largest net cereal production increases in million tonnes occurred in India (13.3, in spite of a drop in 

wheat output), China (10.6), United States (9.7), Pakistan (5.2) followed by Bangladesh (3.7), Argentina 

(3.3), Myanmar (2.6) and several central and western Asian countries where wheat did well after several 

years of poor performance (2.0 to 2.4 in Afghanistan, Iran and Uzbekistan). The largest net cereal 

production decreases in excess of 1 million tons affected Australia (-5.4 due to poor wheat), Kazakhstan (-

3.5, wheat), South Africa    (-1.7, maize), Indonesia (-1.6, rice) and Ukraine (-1.4, maize and wheat). As 

described in the country narratives in Chapter 3, the listed situations are directly related to prevailing 

environmental conditions 

China (Chapter 4) 

The total 2019 annual crop production is estimated at 628 million tons, up 2% from 2018. For summer 

crops (including maize, semi-late rice / single rice, late rice, spring wheat, soybean, tuber crops, and other 

minor summer crops) the output is put at 467 million tons, a 2% increase This is mainly due to the good 

performance of maize and rice, the production of which reached 224 million tons, 1% above the 2018 

output.  Maize yields in Heilongjiang, Jilin, Liaoning and Inner Mongolia were up 3%, 5%, 3%, and 2%, 

respectively. In contrast, Both Henan and Shandong maize production dropped by 2% due to drought at 

early growing stage. 

At 203 million tons, rice production (mostly single rice and late rice) was 3% above last yeaǊΩǎ ƻǳǘǇǳǘΦ ¸ƛŜƭŘ 

increase due to favorable late season weather was the main factor behind the improved production. The 

wheat production estimate of 126 million tons was up 2% over 2018. 

Soybean output (14441 thousand tons) underwent a year-on-year increase of 3%. 2019 was the fourth 

consecutive year of increased soybean hectarage and production. In Heilongjiang, the main soybean region 

of China, production was up 8%. This is exceeded in Jilin where increased planted area and yield resulted 

in an 10% increase in output. . 

 

 



 

Chapter 1. Global agroclimatic patterns  

1.1 Introduction to CropWatch agroclimatic indicators (CW AIs) 

This bulletin describes environmental and crop conditions over the period from July to October 2019, JASO, 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘέΦ Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǿŜ ŦƻŎǳǎ ƻƴ ср ǎǇŀǘƛŀƭ άaŀǇǇƛƴƎ ŀƴŘ wŜǇƻǊǘƛƴƎ ¦ƴƛǘǎέ 

(MRU) which cover the globe, but CWAIs are averages of climatic variables over agricultural areas only 

ƛƴǎƛŘŜ ŜŀŎƘ aw¦Φ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛƴ ǘƘŜ ά{ŀƘŀǊŀ ǘƻ !ŦƎƘŀƴ ŘŜǎŜǊǘέ aw¦Σ ƻƴƭȅ ǘƘŜ bƛƭŜ ǾŀƭƭŜȅ ŀƴŘ ƻǘƘŜǊ 

cropped areas are considered. MRUs are listed in annex C and serve the purpose of identifying global 

climatic patterns. Refer to Annex A for definitions and to table A.1 for 2019 JASO numeric values of CWAIs 

by MRU. 

Although they are expressed in the same units as the corresponding climatological variables,  CWAIs are 

spatial averages limited to agricultural land and weighted by the agricultural production potential inside 

each area. 

²Ŝ ŀƭǎƻ ǎǘǊŜǎǎ ǘƘŀǘ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǇŜǊƛƻŘΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ ƛƴ ǘƘƛǎ ōǳƭƭŜǘƛƴ ŎƻǾŜǊǎ ǘƘŜ мр ȅŜŀǊ ǇŜǊƛƻŘ 

from 2004 to 2018. Although departures from the 2004-2018 are not anomalies (which, strictly, refer to a 

άƴƻǊƳŀƭ ǇŜǊƛƻŘέ ƻŦ ол ȅŜŀǊǎύΣ ǿŜ ƴŜǾŜǊǘƘŜƭŜǎǎ ǳǎŜ ǘƘŀǘ ǘŜǊƳƛƴƻƭƻƎȅΦ ¢ƘŜ ǎǇŜŎƛŦƛŎ ǊŜŀǎƻƴ ǿƘȅ /ǊƻǇ²ŀǘŎƘ 

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, 

ǿƘƛŎƘ ƛǎ ŀ Ŧǳƭƭ ƎŜƴŜǊŀǘƛƻƴΦ CƻǊ άōƛƻƭƻƎƛŎŀƭέ όŀƎǊƻƴƻƳƛŎύ indicators used in subsequent chapters we adopt 

an even shorter reference period of 5 years (i.e. 2014-2018) but the BIOMSS indicator is nevertheless 

compared against the longer 15YA (fifteen years average). This makes provision for the fast response of 

markets to changes in supply but also to the fact that in spite of the long warming trend, some recent years 

(e.g. 2008 or 2010-13) were below the trend. 

Correlations between variables (RAIN, TEMP, RADPAR, BIOMSS) at MRU scale derive directly from 

climatology. For instance, the positive correlation (R=0.354) 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 a new calculation procedure of the biomass production 

potential in the previous (August 2019) bulletin. The new approach includes sunshine (RADPAR) as well 

next to TEMP and RAIN. Readers are referred to the previous bulletin for details. 

1.2 Global overview  

The current reporting period experienced yet another absolute global monthly temperature record 

(October). This followed other monthly records, especially July, the warmest month ever recorded on the 

planet (see Sources [1] to [5] at the end of the chapter). Considering that September was the second 

warmest on record, the current JASO was globally warm and dry, and this is confirmed by numerous fires 

listed in the section on Disasters (Chapter 5.2) on almost all continents. According to the source of data 

and calculation procedures, the global temperature anomaly for JASO against 2004-2018 reached between 

-0.1°C and +0.1°C over agricultural areas, thus excluding deserts and boreal areas. 
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Over the last two reporting periods, there has been a clear trend of decreasing quarterly rainfall 

accompanied by increasing temperature and sunshine (RADPAR), as shown in Figure 1.1. About half the 

MRUs experienced average RAIN, 57% had above average temperature and 66% had above average 

RADPAR. 

 

Figure 1.1 global departure from recent 15 year average of theRAIN, TEMP and RADPAR indicators since 2017 
JASOperiod (average of 65 MRUs, unweighted) 

Figure 1.1 shows unweighted averages of the CropWatch Agro-climatic Indicators, i.e. the arithmetic means 

of all 65 MRUs, which are relatively close to average. CWAIs are computed only over agricultural areas, and 

they display a relatively average situation, globally (RAIN +3%, TEMP average, RADPAR +2% and BIOMSS 

+1%, as result of the combined positive departures of RAIN and BIOMSS). 

When global MRU average departures are computed using agricultural area as a weighting factor, a positive 

rainfall departure of 7% is observed (Table 1.1), with average TEMP and BIOMSS but RADPAR up 1.7%.  

Because MRUs are large areas, and because sunshine tends to be less variable than rainfall and 

temperature, the close to 2% departure for RADPAR is rather significant. 

Table1.1 Departures from the recent 15-year average of CropWatch agro-climatic indicators over regional 
MRU groups. Within each group, averages are weighted by the agricultural area of individual MRUs. 
άhǘƘŜǊǎέ include five non agricultural areas shown in white in the map. They are located mostly at high 
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northern latitudes, and characterized by the largest positive TEMP departure. Some of them experienced 
unusually intense fires in their recent summer season. 

 

On a continental basis, RAIN anomalies were largest in north America (+24% above average),  central Asia 

(+22%) and in Oceania (-38%), reinforcing the anomalies that were observed during the previous AMJJ 

reporting period when the corresponding values were 19%, 20% and -30%. While AMJJ was relatively dry 

in East Asia (-12%) and in South Asia (-13%) the areas experienced precipitation that was average (+2%) 

and above average (+11%), respectively, during the current JASO reporting period. Low precipitation in 

southern and especially central America (-9%) is directly associated with a very tense situation in the 

άŘǊƻǳƎƘǘ ŎƻǊǊƛŘƻǊέ όǊŜŦŜǊ ǘƻ /ƘŀǇǘŜǊ рΦн ƻƴ 5ƛǎŀǎǘŜǊǎύΦ 

In North America, TEMP was 0.4°C below average, with most other areas recording closer to average 

temperature. Positive anomalies occur in central and eastern Asia (+0.3°C compared with average) where 

almost all MRUs has consistently warmer than average weather positive over their agricultural areas (89% 

and 100%, respectively). 

RADPAR was generally close to average except in South and Central America (+3%) and Oceania (+6%), 

where all MRUs were affected. 

The largest BIOMSS increase occurred in central Asia (+5%), with large differences between the individual 

MRUs, as listed below (1.6) 

1.3 Rainfall ( Figure 1.2)  

 

Figure 1.2 Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting 
Unit: departure of July to October 2019 total from 2004-2018 average (15YA), in percent. 

Dry conditions 
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Rainfall deficits occurred mostly in South America, south of and including the Central-northern Andes 

(MRU21), Central eastern Brazil (MRU23) and the Brazilian Nordeste (MRU22)    , where deficits are just 

above 10%. Larger deficits in excess of 20% hit the Semi-arid Southern Cone (MRU28) with a 40% shortfall 

of rain and Western Patagonia (MRU27)    at -25%. The major agricultural area of the Pampas had a deficit 

of 17%, corresponding to early and mid-season stages of winter crops at a time when summer crop land 

preparation is just starting. 

The second deficit area extends from Australia across maritime south-east Asia to east Asia, with the driest 

conditions prevailing in Australia at the beginning of spring: Northern Australia (MRU53), -58% 

precipitation compared with average, Australian desert (MRU63, -52%), Queensland to Victoria (MRU54, -

40%) and Nullarbor to Darling (MRU55, -27%).  Precipitation in the southern areas (MRUs 54 and 55) is 

normally in excess of 200 mm during the reporting period but only 120 mm and 173 mm were recorded, 

respectively, at the late stages of winter crops.  South-West Australia (MRU55) had one of the largest 

sunshine anomalies (+10%) globally. 

The precipitation deficit reached 21% in Maritime Southeast Asia (MRU49) and 26% in north-eastern China 

(Huanghuaihai, MRU34).   

A final dry area extends from the Caucasus (MRU29, -22%) to the northern Mediterranean areas in Turkey 

and Europe up to Spain (MRU59, -13%). 

Wet conditions 

The largest precipitation excesses extend over a contiguous area extending from Southern Asia to northern 

Africa, across several climatic zones which were all at or nearing the end of their summer cropping season 

over the reporting period. They include Southern Asia (MRU45, +47% precipitation compared with average), 

the Pamir area (MRU30, +50%), Punjab to Gujarat (MRU48, +100%, which represents about 1200 mm of 

precipitation), Western Asia (MRU31, +34%), the Sahara to Afghan deserts (MRU64, +41%) and the Horn 

of Africa (MRU04, 67%). In the two last MRUs, expected amounts are small (17 mm and 87 mm, respectively) 

and the rainfall has created local floods but also  improved the biomass potential, especially in range-lands 

(+30% and +1%). 

Slightly lower precipitation was recorded over the eastern-central parts of Asia with excesses in the range 

from 31% to 36%) in Southern Mongolia (MRU47), Eastern Central Asia (MRU52) and Northeast China 

(MRU38). 

Very wet conditions prevailed over north America, with the largest late summer crop season excesses 

reported from the Sierra Madre (MRU17, +35%) and especially the Northern Great Plains (MRU12) which 

recorded 409 mm when 257 mm were expected, a positive departure of 59%. The area also experienced 

rather cool weather 1.4 below average low sunshine (-3%). 

1.4 Temperatures  (Figure 1.3) 
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Figure 1.3 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and 
Reporting Unit: departure of July to October 2019 average from 2004-2018 average (15YA), in °C . 

Negative temperature of -1.0°C or larger occurred in Sub-boreal America (MRU15, 1.0°C below average). 

The area (Canada) is of limited agricultural importance for crop agriculture, contrary to British Columbia to 

Colorado (MRU11; -1.4°C) and especially the Northern Great Plains (MRU12, -1.4°C), which also 

experienced cool and wet weather. The West Coast MRU16, which includes most of California suffered 

more from drought (RAIN -6%) than from high temperature.Positive temperature departures larger than 

+1.0°C occurred in MRU47 (Southern Mongolia) and reached just 1.1°C. 

1.5 RADPAR (Figure 1.4 ) 

 

Figure 1.4 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by 
CropWatch Mapping and Reporting Unit: departure of July to October 2019 total from 2004-2018 average (15YA), in 

percent. 

The already mentioned MRU15 (Sub-boreal America, RADPAR down 3% below average) was one of two 

low sunshine areas in northern America, the other being the Northern Great Plains (MRU12) with the same 

-3% deficit. 

Remaining low solar radiation areas all occur in the south and east of Asia. They include the two adjacent 

areas of Southern Asia (MRU45, essentially India) with a spectacular 9% drop in sunshine compared with 

average and Punjab to Gujarat (MRU48) where the drop reaches 5%. All the listed areas in America and 

Asia had above-average rainfall and low temperature. In Southern Japan and the southern fringe of the 

Korea peninsula (MRU46), the shortage of sunshine reached 3% with excess precipitation, but temperature 

was close to average. All the listed areas also have negative biomass production potentials, except in  

Punjab to Gujarat where the very large excess in precipitation (+100%) combined with reduced evaporation 

associated with low temperature and sunshine led to a biomass potential increase of 21%. 

Large positive sunshine departures in excess of 5% occurred in thirteen MRUs on all continents. In America, 

with the exception of Sub-boreal America and the Northern Great Plains, the whole continent has above-
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average sunshine, with the largest values in Northern South and Central America (MRU19, +5%) and the 

Caribbean (MRU20, +6%) and, at the southern end of the continent, Western Patagonia (MRU27) with a 5% 

positive departure. 

In Southern Africa (MRU09) the excess was 4% on average, with the Mediterranean area of the Western 

Cape (MRU10) having recorded 5%. 

In eastern and south-eastern Asia the largest positive departures correspond to Maritime Southeast Asia 

(MRU49) and the Lower Yangtze (+8%), followed by Southern China (MRU40) and Hainan  (MRU33) at 6% 

and Mainland Southeast Asia (MRU50) at +5%. 

The largest departures occur in Australia with Nullarbor to Darling (MRU55) at +10%,  the central Australian 

desert areas  (MRU63) with Queensland to Victoria (MRU54)    at +6% and Northern Australia (MRU53) at 

+5% 

1.5 BIOMSS (Figure 1.5) 

 

Figure 1.5 Global map of photosynthetically active vradiation anomaly (as indicated by the RADPAR indicator) by 
CropWatch Mapping and Reporting Unit (MRU), departure from 15YA between between January and April 2019 

About half the variability of BIOMSS departures derives directly from RAIN, TEMP and RADPAR departures, 

with RAIN departures accounting for the largest (about 40%) BIOMSS variability and TEMP and RADPAR 

accounting for about 30% each. It remains that other factors play a part, which also explains why BIOMSS 

departure patterns do not closely follow RAIN departure patterns. 

Large negative BIOMSS anomalies are widely dispersed among the continents.  The largest potential 

biomass production deficit was recorded over Northern Australia (MRU53)    at -20%, mostly in a grass and 

shrub-land area that plays a minor role for crop production, but includes some of the main livestock 

producing areas in the country. We next need to mention three adjacent south American MRUs, covering 

a large diversity of environmental conditions: the Central-northern Andes (MRU21, 14% below average), 

the Semi-arid Southern Cone (MRU28) and Central-north Argentina (MRU25), both at -11%. The first 

includes high elevation areas but practices irrigation in the coastal lowlands. All are relatively minor crop 

production areas but play a significant role in livestock production, and it is thus likely that range-lands and 

grasslands have suffered in the area. 

Finally, two unrelated areas in Europe and in Africa: Ukraine to Ural mountains (MRU58) with a 13 % drop 

in biomass production potential and the East African highlands (MRU02) at -11%. Ukraine experienced 

average rainfall but low temperature and sunshine. In MRU02, rainfall was abundant (+11%) but 

temperature was below average. 

 If Boreal America (MRU61) and Sub-arctic America (MRU65) are excluded, positive BIOMSS anomalies 

larger than 20% occurred in Punjab to Gujarat (MRU48, +21%) and in the Sahara to Afghan deserts (MRU64, 

+30%). While the second is not relevant due to normally extremely low rainfall (the MRU recorded 25 mm 



Chapter 1 | 21 

instead of 18!) the doubling of precipitation in MRU48 (1203 mm instead of 601 mm) is very significant in 

spite of low temperature and sunshine. As detailed in the section on Disasters (5.2) parts of the area 

suffered bad floods, but the abundant rainfall has nevertheless benefited summer crops and grazing lands. 
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Chapter 2. C rop 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 index (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 C 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. 

Table2.1 Agroclimatic  indicators by Major Production Zone, current value and departure from 

15YA (July to October 2019)  

 RAIN TEMP RADPAR BIOMSS 

 Current 

(mm) 

Departure  

(%) 

Current 

(°C) 

Departure  

(°C) 

Current 

(MJ/m2) 

Departure 

(%) 

Current 

(gDM/m2) 

Departure 

(%) 

West Africa 1058  12  24.6  -0.3  1086  1  724  3  

North 

America 
436  30  20.3  -0.3  1134  0  609  0  

South 

America 
292  -19  18.4  0.0  1018  3  437  5  

S. and SE 

Asia 
1534  21  25.4  -0.1  1044  -3  676  1  

Western 

Europe 
308  3  16.4  0.6  977  3  455  8  

C. Europe 

and W. 

Russia 

256  -2  14.6  -0.7  867  -1  376  -7  

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 (July-October) 
for 2004-2018. 

Table2.2 Agronomic indicators by Major Production Zone, current season values and departure 

from 5YA (July to October 2019)  

 CALF (Cropped arable land 
fraction) 

Maximum VCI  CI (Cropping Intensity) 

 Current (%) 5A Departure (%) Current Current (%) 5A Departure (%) 

West Africa 97  1  0.96  126  -2  

North America 96  2  0.93  103  8  

South America 89  -2  0.65  130  2  

S. and SE Asia 97  2  0.99  141  6  
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Western Europe 90  0  0.87  133  3  

Central Europe 

and W Russia 
94  -2  0.84  108  0  

Note: See note for Table 2.1, with reference value R defined as the five-year average (5YA) for the same period (July-October) for 
2014-2018. 

2.2 West Africa  

The reporting period covers the onset of the main rainy season throughout south of the region 

and the end of the rainy season in the northern Sahelian areas. The main activities include the 

sowing of main cereals (maize, sorghum, millet, and rice) under both rainfed and irrigated 

conditions. Tuber crops like yam are being harvested while rice harvest extends into December 

and January. In the south with bimodal rainfall, the first maize crop was harvested in October; 

however cassava is still growing hence contributing to the cropped arable land as reflected by the 

CALF (97%).  

Indicators show close to but above average rainfall of 1058 mm (+12%), average temperature 

(TEMP 24.6°C, down 0.3°C) and sunshine (RADPAR 1086 MJ/m2, up 1%), leading to a marginal 

increase in biomass production potential (BIOMSS 724 gDM/m2, +3%) with larger departures 

observed in south-eastern Nigeria bordering Cameroon. The cropped arable land fraction (CALF) 

reached 97% for the region (1% above 5YA). The maximum VCI (VCIx) map as an index of crop 

condition shows an average value of 0.96 exceeding 1.0 in some areas of northern Nigeria, 

indicating generally favorable condition for crop growth.  

These CropWatch indicators, show stable climatic conditions for the MPZ and mostly favorable 

prospects for 2019 crops due to adequate cumulative rainfall amounts. 

Figure 2.1 West Africa MPZ: Agroclimatic and agronomic indicators, July to October 2019. 

 
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 

  

i. Cropping intensity  

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

2.3 North America  

This reporting period was the critical growth season of summer crops in North America, including 

maize, rice, spring wheat and soybeans. The agro-climatic condition was extremely wet: rain was 

significantly above (+30%), and temperature was below (by 0.3°C) average, however with 

significant spatial differences across the region. Sunshine as measured by the RADPAR indicator 

was average.  

The Great Plains and Canadian Prairie were dominated by above average precipitation, especially 

in the north and east of the Great Plains. Large variations in precipitation were observed over time 

in the lower Mississippi, where the departure reached to -30 mm in late August but +75 mm in late 

October. Above average temperature was observed up to late September, but since then 

temperature declined rapidly in the Great Plains the Prairies, reaching -7.0°C in late October. 

As a whole, potential biomass in the region was close to average, but a marked north-south 

gradient characterizes the variable: negative departures in excess of 20% in the Prairies and the 

northern Great Plains, but positive departures between 10% and 20% in other regions, from Texas 

to the East Coast.  

The cropped arable land fraction (CALF) was up 2% compared to the average of the last 5 years 

and the cropping intensity reached 103%, up 8% over average. 

According to VCIx favorable crop conditions were observed in northern Canada and northern Great 

Plain, with average crop condition in the Corn Belt, and unfavorable conditions in the southern 

Great Plains where WHIn identifies drought conditions. 

Overall, CropWatch assesses the situation in North America as close to average. 



Chapter 2 | 25 

Figure 2.2 North America MPZ: Agroclimatic and agronomic indicators, January to April 2019. 

 
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 

  

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

2.4 South America  

High temporal and spatial variability of agro-climatic and agronomic indices was observed over the 

region. Globally, the region showed a strong negative anomaly in RAIN of about 19 %.  Uruguay 

and Rio Grande do Sul in Brazil showed significant periods of excess during July and October and 

negative anomalies in August and September. South-east Paraguay, Misiones Province in 

Argentina and Paraná State in Brazil showed a near 45 mm precipitation shortfall in September, 

followed by a positive anomaly of similar magnitude at the beginning of October and a strong 

negative anomaly again at the end of October. Other areas showed mostly quite stable patterns 

during the first 3 months covered in this report but larger anomalies in October. 

TEMP showed no anomaly on average for the whole MPZ; nevertheless, temporal and spatial 

variability was observed with positive and negative anomalies along the period. A clear North-

South pattern is observed in temperature profiles. All regions showed a large negative anomaly 

and positive anomaly at the beginning and end of July respectively. Southern areas, including Santa 

Catarina State in Brazil and the regions further south showed negative anomalies in August and 

September, while Northern areas (north of and including Parana State) showed light positive 

anomalies in August and strong positive anomalies in September.  Most of Argentina and the 

western third of Uruguay also displayed a marked positive anomaly at the end of September and 

a negative anomaly in October. Central areas (Parana, eastern Paraguay and northern Uruguay) 

showed positive temperature anomalies in October. 

BIOMSS showed on average a 4.6 % positive anomaly. Larger positive departures were observed 

in most of Brazil. The largest BIOMSS deficits were in the Chaco and North of Argentine Pampas, 

as well as in the northern part of Brazilian agricultural area. CALF showed a reduction of 2%. Un-

cropped areas were located mainly in western Argentinian Pampas and to some extent in central 

western and north-western Brazil. The cropping intensity of South America was 130% which is 2% 

above 5YA. 

For the whole region VCIx was 0.65, a lower value than registered during the previous AMJJ 

reporting period. Low values were observed in southern and western Argentinian Pampas. Low 

values were also observed in Argentina Pampas and north-western Brazil. Scattered drought 

conditions were identified all over the MPZ. In particular, low minimum VHI values occurred in the 

south-western Pampas, central eastern Brazil and in Paraguay. Better conditions were found in the 

North of the Pampas and Mesopotamia in Argentina and South and East Brazil. 

Although the fact is not clearly reflected in RAIN anomalies, some indices show poor conditions 

for crops in South and West Argentine Pampas. 
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Figure 2.3 South America MPZ: Agroclimatic and agronomic indicators, July to October 2019. 

 
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 

  

i. Cropping intensity  

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

2.5 South and Southeast Asia  

The South and South-east Asia MPZ includes India, Sri Lanka, Nepal, Bangladesh, Myanmar, 

Thailand, Cambodia, Laos and Vietnam, a region with very diverse climates, topography and 

phenology. The main cereals are maize and particularly rice, which were mostly planted during the 

monitoring period. In the case of long seasons and multiple cropping, one of the rice crops often 

reached maturity during the second half of the reporting period. 
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The agro-climatic conditions were favorable for the development of crops planted during the JASO 

period, in particular due to abundant precipitation (RAIN 1534 mm, +21%). The largest amounts 

were recorded in India (1616 mm, +40%). Rainfall exceeded average by 400 mm in early September 

in 18.9% of the area, mostly in central-eastern and southern India, Sri Lanka and the border area 

between India and Nepal. Low rainfall with negative departures was observed in Thailand (948mm, 

-17%), Cambodia (1181mm, -8%) and Vietnam (1130mm, -5%). Temperature was normal (25.4°C, 

-0.1°C), especially in most of the south-eastern region (Cambodia, Thailand, Vietnam, Laos and 

Myanmar). During mid-July heat wave conditions affected central and northern India with 

temperature more than 2.5 degrees above average and RAIN down by 100 mm; this is consistent 

with the low VHI values over the area. 

Cropping intensity (CI) varied from 100% (single cropping) to 300% (three crops per year on the 

same land). The average CI from November 2018 to October 2019 was 141%. Most triple cropping 

is concentrated in Vietnam, south Thailand and Bangladesh while double cropping takes place 

mainly in the southern foothills of the Himalayas in India and the lower Irrawaddy River region in 

Myanmar. Potential biomass was mostly average (BIOMSS, 676 gDM/m2) but low values occurred 

between north-east and southwest India while higher values are noted in north-western India and 

northern Myanmar (departures larger than 20%). 

Nearly all cropland was cultivated: average CALF value reached 96%. VCIx in most of the MPZ was 

above 0.8, locally reaching values as high as 1.0. 

In general, in spite of localized floods and droughts, the production of the MPZ is assessed as fair. 

 

Figure 2.4 South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, July to October 2019 

 
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 

  

i.Cropping intensity  

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

2.6 Western Europe  

Crop condition was generally above average in the western European MPZ during this reporting 

period, resulting from a combination of positive temperature anomalies and overall above-

average precipitation in most areas.  

Significant differences in precipitation were observed between different countries but the MPZ as 

a whole recorded slightly above average RAIN (up 3%). Before mid-September, more than 90% of 

the MPZ suffered a deficit in rain; over the entire monitoring period, poor precipitation was 

observed in more than 60% of the areas (Germany, Austria, Slovakia, Czech Republic, and Hungary) 

with the most severe shortfalls in Slovakia (RAIN -33% compared with average), Hungary(-26%), 

Austria (-9%) and the Czech Republic (-5%). However, frequent and abundant rainfall was observed 
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in the UK, France, and west-Germany, which benefited summer crops to some extent in those 

regions. RAIN deficit conditions persisted after September in Slovakia, Hungary Austria and the 

Czech Republic where they affected the sowing and emergence of winter crops: more rain is 

needed in those regions in the coming months to improve soil moisture and create favorable 

conditions for the winter crops. 

Temperature for the MPZ as a whole was slightly above average (TEMP +0.6°C), and sunshine was 

well above average with RADPAR up +3%. Most areas experienced warmer-than-usual conditions, 

while below the average temperature mostly occurred in early-September and early-October. The 

spatial distribution of temperature profiles indicates that three heat waves swept across Europe 

in late August, mid-September and mid-October. High temperature shortened the grain filling 

stage of crops and accelerated the maturity, which may reduce crop yields and - combined with 

rain deficit - may cause a reduction of sown area of winter crops in the North and East of the MPZ. 

Due to warmer-than-usual conditions and favorable sunshine, the biomass accumulation potential 

was 8% above average. The lowest BIOMSS departures (-20% and less) occurred in Denmark and 

north of Germany, and scattered in other countries. In contrast, BIOMSS was above average 

(sometimes exceeding a 20% departure) over central France, south-eastern Italy, and central Spain. 

The average maximum VCI for the MPZ reached a value of 0.87, indicating mostly favorable crop 

condition. More than 90% of arable land was cropped, which is the same as the recent five-year 

average. Most un-cropped arable land was concentrated in Spain, and south-eastern Italy. 

Cropping intensity (133%) was up 3% compared with the five-year-average across the MPZ. 

Altogether, the condition of harvested winter crops was above average during this reporting 

period, while the condition of summer crops was mixed, with large spatial differences. More rain 

is needed to ensure an adequate soil moisture for the ongoing winter crop season. 

Figure 2.5 Western Europe MPZ: Agroclimatic and agronomic indicators, July to October 2019. 

 

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 

  

i.Cropping intensity  

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

2.7 Central Europe to Western Russia  

Harvesting of summer crops and sowing of winter crops took place, for the MPZ as a whole, under 

cool weather conditions (TEMP 0.7°C below average) with close to average radiation and rainfall 

(RADPAR -1%, RAIN -2%). 

Crop condition was generally somewhat below average over the MPZ, but with regional 

differences. As indicated by the rainfall profiles, 64.9% of the region experienced below average 

precipitation throughout this monitoring period, including Poland, southern Belarus, Ukraine, 

Romania, Moldova, and the Russian Oblasts of Bryansk, Kursk, Orlov, Lipetsk, and Belgorod. 
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However, RAIN was mostly above average in mid-July and August, with a peak nearly 80% above 

average in the eastern part of West Russia, including the Orenburg and Perm Oblasts, and the 

Bashkortostan Republic. 

Temperature profiles show different patterns between the western and the central and eastern 

parts of the MPZ. While temperature varied from about average in July to well above average 

(4.5°C above average) in October in the West, it suffered from significant drops below average in 

in August (down 6.0°C) and September (up to 6.5°C) over central and eastern Belarus, eastern 

Ukraine, and the Oblasts of Bryansk, Kursk, Belgorod, Voronezh, Saratov, Orenburg and Rostov, 

and the Krays of Krasnodar and Stavropol in Russia. The lowest temperature departure ( a 6.5°C 

drop) was recorded for the Orenburg Oblast. However, generally warm weather was recorded 

during late August and early September in Poland, western Belarus, Ukraine, Romania and 

Moldova. 

The agro-climatic condition led to an average biomass potential drop for the MPZ as a whole 

(BIOMSS, -7% compared to the five-year average) with a VCIx value of 0.84. The distribution map 

of the VCIx index, however, shows regional differences and values below 0.8 in southern and 

eastern Ukraine, parts of Poland, the Krays of Stavropol and Krasnodar and the Oblasts of Rostov 

and Orenburg. VHIn basically follows the same spatial pattern. 

Almost 94% of the arable land was actually cropped during the reporting period (with CALF just 2% 

below average). Un-cropped land concentrated in southern Ukraine, eastern Orenburg Oblast, and 

northeastern Stavropol Kray. The cropping intensity remained stable compared to the recent five-

year average. The double-cropping area was mainly distributed in the eastern Krasnodar Kray. 

Generally, with most areas showing below average conditions, current prospects of crop 

production are not promising in the Central Europe to Western Russia MPZ. 

 

Figure 2.6 Central Europe-Western Russia MPZ: Agroclimatic and agronomic indicators, July to October 2019. 

 
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 

  

i.Cropping intensity  

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 42 countries that together 

produce and commercialize 80 percent of maize, rice, wheat, and soybean. As evidenced by the data in this 

section, even countries of minor agricultural or geopolitical relevance are exposed to extreme conditions 

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

1. Introduction 

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

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

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

the later sections of this chapter, while China is covered in Chapter 4. Sub-national units and national agro-

ecological zones receive due attention in this chapter as well. 

In many cases, the situations listed below are also mentioned in the section on disasters (chapter 5.2) 

although extreme events tend to be limited spatially, so that the statistical abnormality is not necessarily 

reflected in the climate 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.   

2. Overview of weather conditions in major agricultural exporting countries 

The current section provides a short overview of prevailing conditions among the major exporters of maize, 

rice, wheat and soybeans, conventionally taken as the countries that export at least one million tonnes of 

the covered commodities. Just 20 countries include the top 10 exporters with the United States and 

Argentina exporting all four crops and Brazil, Ukraine and Russia exporting three of them each. 

Maize: the crop is about to be planted in the southern hemisphere and was harvested in the northern 

hemisphere. In tropical countries (India), the reporting period corresponds mid-season summer (kharif) 

maize and early season winter (rabi) crops. Among the 14 countries that export more than 1 million tonnes 

of maize, only five had positive rainfall anomalies which did not reach 10% in France, Canada and Russia. 

In the United states, the excess precipitation was more significant (+24%). Among the listed countries, only 

Russia had a significant biomass production potential (BIOMSS) drop of  8%, which close to average values 

elsewhere. For more detailed information about maize growing areas in Russia, refer to spring wheat areas 

below, as they largely coincide. 

All other exporters had below average precipitation, which was moderate only in Brazil (-5%) but exceeded 

20% elsewhere, including Argentina (-20%) and Paraguay (-44%). Argentina recorded a notable BIOMSS 

drop of 10% and a poor maximum vegetation condition index (VCIx) of 0.44. 

In central-eastern Europe, where temperatures and sunshine were relatively high compared to their 

averages, precipitation deficits range between 21% (Serbia, Ukraine)  and -35% in Romania, with 

intermediate values in Hungary and Bulgaria. Agronomic indicators are usually average or close to average, 

except in Ukraine where the cropped arable land fraction (CALF) drops 4% and VCIx is moderate (0.8) 
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In India, precipitation excess was huge (40%) but all agronomic indicators remain fair. The rainfall deficit in 

South-Africa (-52%) regards the very beginning of the maize campaign which, however, will require 

additional soil moisture soon to compensate for the unfavorable start. BIOMSS and CALF are down (8% and 

7%, respectively) and VCIx (0.66) is the second lowest of the group of exporters. 

Rice: India and Pakistan, the first and fourth rice exporters had above average precipitation by 40% and 

98%, respectively, with moderately below average temperature and sunshine, except for sunshine in India 

which was down 7%.  Agronomic indicators give contrasting signals, although CALF is up in  both countries 

(+3% and +14%, respectively).  The second and third exporters, Thailand and Vietnam, recorded  a 

precipitation deficit  of 17% and 5%, respectively, with slightly above average temperature but more 

significant rises in sunshine (7% and 6%). All agronomic indicators are fair to good. 

In the United states, the main rice producing states (Arkansas, California, Louisiana, Missouri, Texas, 

Mississippi) had generally above-average precipitation (+11% to +57%), except in California (-67%, 25 mm 

instead of 61 mm). Other conditions varied between States, which all recorded positive BIOMSS departures 

in the range from 2% (Missouri) to 7% (Texas), with the exception of California (-4%). 

Wheat: Twenty countries in both hemispheres export more than 1 million tonnes of wheat. The top five 

exporters market more than 10 million tonnes internationally, including the USA, Canada, Russia, France 

and Australia. During the JASO reporting period, all of them were in at least one of their wheat season, e.g. 

winter and spring wheat were harvested in the northern hemisphere while harvest has started in Argentina 

and parts of Australia (Queensland, with other areas about to start). In the southern hemisphere, summer 

crop season is about to start. As such, current JASO rainfall and other weather variables were relevant for 

wheat crops everywhere. 

Countrywide, the top four wheat exporters (United States, Canada, Russia and France) recorded positive 

rainfall a anomalies in the range from 3% (France) to 24% (USA). CALF values slightly increased in the United 

States 9 (+3%) but otherwise agronomic indicators were average (CALF) or favorable (VCIx close to 0.9). 

Russia and France deserve mentioning for their contrasting values of sunshine (RADPAR down 2% and up 

4%, respectively) and BIOMSS (-8% and +8%). 

In Russia, the main spring wheat production areas stretch from the Volga region (Baskyria and Orenburg 

Oblast) to western Siberia (Altai Oblast), along the Kazakh border, while winter wheat concentrates in the 

Caucasus and north of it. Most winter wheat was planted and has reached or is about to reach dormancy.  

Spring wheat areas had generally above-average rainfall  (+9% on average)  with favorable sunshine (+3%) 

and BIOMSS exceeding average  by 3% as well. Only the Oblast of Chelyanbinsk and the Republic of  

Bashkortostan had below average BIOMSS (6% and 24%, respectively), which are directly related to low 

temperature and low sunshine combined with above average precipitation (+25% and +40%). 

Winter wheat areas, which are now past planting, in contrast, had somewhat below average rainfall (nine 

administrative units out of twelve, 9/12) with generally below average temperature (11/12), close to 

average sunshine and a marked drop in BIOMSS (-10% in 11 out of twelve units).  The largest BIOMSS drops 

occurred in he Oblasts of Voronezh (-15%), Penza (-19%), Ulyanovsk and Samarsky (both at -20%).  All the 

areas had close to average rainfall but cool weather with departures close to or larger than -1.0 °C. The 

most favorable conditions where those in the Kray of Krasnodar. 

Large rainfall deficits affected Australia (-38%), Romania and neighboring Hungary and Bulgaria (-35%, -26% 

and -24%, respectively) , and Argentina (-20%).  In Australia, CALF dropped 15% and VCIx reaches just 0.29,  

by far the lowest value among all wheat exporters. In spite of its precipitation deficit, Hungary has the 

largest positive BIOMSS departure among the top 20 wheat exporters, with favorable CALF and VICx. Just 

positive departures occurred in the United Kingdom (+17%), Mexico (+16%) and India (+40%). Ukraine, the 

6th largest exporter of wheat, and Kazakhstan (9th exporter) still need to be mentioned. Ukraine had a 21% 
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deficit in rainfall which coincided with late maturity and harvest of wheat; the increased sunshine (+6%) 

has benefited the crop, resulting in average condition. However, the shortage of moisture may negatively 

impact early stages of the 2020 winter wheat crop. In Kazakhstan, environmental conditions were average, 

resulting in a +5% change in  BIOMSS. However, CALF fell 8% with VCIx at 0.76, a fair value. 

Soybean: Among the eight countries that export more than one million tonnes of soybean only seven need 

to be considered as the Netherlands is a re-exporter of soybean products. Most countries have already 

been mentioned above for other summer crops (USA, N. 1 exporter; Argentina, N. 2; Canada N. 4 and 

Ukraine, N. 7).  In addition to the USA and Canada, Uruguay had above average precipitation (+34%) in the 

presence of cool weather and a 3% drop in sunshine, resulting in a significant drop in BIOMSS (16%) and 

low VCIx, indicating a likely delay in soybean planting. The situation is very similar to the one observed in 

Argentina where the main soybean provinces (Cordoba and Buenos Aires) both experienced low 

precipitation (-23% and -35%, respectively) and temperature, but nevertheless close to average BIOMSS at 

the beginning of the planting season.  

In Paraguay, rainfall was rather low (-44%) but BIOMSS and VCIx show more favorable values than in 

Uruguay. Brazil, with a slight rainfall deficit (-5%) has agronomic and BIOMSS indicator values rather similar 

those in Paraguay. The  main soybean growing States (Mato Grosso, Parana and Rio Grande do Sul) 

experienced contrasting conditions with an 8% increase in BIOMSS in Parana in spite of low rainfall (-34%) 

but in the presence of favorable temperature and sunshine. Arguably, Parana and Mato Grosso do Sul had 

the most favorable soybean conditions so far. 

3. Weather anomalies and biomass production potential changes 

3.1 Rainfall (Figure 3.1) 

A Caveat 

FigurŜ оΦм ǎƻƳŜǘƛƳŜǎ ǎƘƻǿǎ άǾŜǊȅ ŘǊȅέ ŀƴŘ άǾŜǊȅ ǿŜǘέ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǘǊŀƴǎƛǘƛƻƴƛƴƎ 

from dry season to wet season (e.g. the west African Sahel) or from wet season to dry season  (e.g. the 

Brazilian Nordeste). Such locations typically have low precipitation values which do not allow to compute 

meaningful percentages.  In Iraq, for instance, the JASO rainfall deficit reaches 68%, i.e. 8 mm were 

recorded over the period instead of 25 mm, which is about 0.3 mm per day on average (assuming 120 days 

for the JASO period). Clearly, when average amounts are very low, large negative departures are 

meaningless. In Iraqi Kurdistan, near the Turkish and Iranian borders, JAS rainfall is 0 with rainfall picking 

up only in October (21 mm). Large positive departures are, however, often more relevant, as they may 

indicate an early start of the season (e.g. before October in Iraqi Kurdistan), or floods. The text below refers 

only to areas where significant amounts of rainfall are actually expected. 

It is also stressed that in many equatorial areas where large amounts of rainfall are actually expected, below 

average rainfall not necessarily constitutes drought. An example is Indonesia during the current reporting 

period, which corresponds to the beginning of the rainy season in Java, the main agricultural area in 

Indonesia: average rainfall reaches 1024 mm, so that the amount recorded (728 mm)  is 29% below average. 

728 mm, however, corresponds to about 6.1 mm per day, which is sufficient to cover the requirements 

even of water demanding crops over a period when potential evaporation reaches about 500 mm, 4.2 

mm/day. In fact, the biomass production potential is up 2%, because the available water was still sufficient 

to satisfy crop water demand boosted by RADPAR, which is up 8%. In fact, the deficit in Indonesia probably 

corresponds to a slightly delayed beginning of the rather long monsoon season (6 months) and does not 

rise any concern. 
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Figure 3.1 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of July to October 2019 total 
relative to the 2004-2018 average (15YA), in percent.  

Dry conditions 

The current narrative includes only the countries where average rainfall over the JASO period exceeds 90 

mm, a limit chosen to include Mediterranean and southern African countries where the cropping season is 

just starting. 

A large number of countries (more than 30) had precipitation deficits larger than 20%, on all continents.      

The largest group includes central European and Mediterranean to Black Sea countries which are all at the 

beginning of their winter crop season. The area extends north-east as far as the Moscow Oblast and east 

across Kazakhstan up to the Altay Republic and the Kray of Krasnoyarsk in Siberia.   With some exceptions 

(Altay Republic, -31%) the easternmost locations usually experienced somewhat less severe water 

shortages than the western areas. A large block of countries recorded a deficit of 33% (Portugal, Slovakia, 

Republic of North Macedonia, Moldova, Montenegro, Greece and Romania). Slightly less severe shortages 

between 25% and 30% occurred in Turkey, Morocco, 

Georgia and Hungary; Bulgaria, Albania, Ukraine, Serbia    and Armenia    has a deficit between 20% and 

25%. For the time being, none of the listed countries should have experience crop stresses beyond slightly 

late planting, except possibly Portugal where CALF at 54% is 18% below average. Most of them show 

increased BIOMSS due to favorable sunshine. 

Deficits between 29% and 33% affect south-east Asia and Oceania, including Indonesia, Timor Leste, New 

Caledonia and Australia.  Australia is the only country in the group with a drop in CALF and poor VCIx. 

In Asia, next to Bhutan (-26%), several Provinces need to be mentioned for China: Anhui -52%, Hubei -48%, 

Jiangsu -47%, Henan -36% and Ningxia -24%. 

Deficits of the same magnitude occur in central and southern America, in Paraguay (-33%), Honduras (-

29%), Chile (-26%) and Belize (-24%), as well as several Brazilian States (Mato Grosso Do Sul -48%, Sao Paulo 

-36%, Parana -34% and Santa Caterina -27%)  and Argentinian Provinces (San Luis and La Pampa, -61%, San 

Juan -46%, Misiones -36% and Buenos Aires -34%). 

In southern Africa, the onset of the main maize season is delayed     as shown by low CALF values, especially 

in Southern Africa (RAIN down 52%). Other deficit countries include Lesotho (-86%), Eswatini (-24%) and 

others. Isolated countries with poor rainfall include Burundi (-33%), Mauritius (-24%) and Gambia (-21%). 

Wet conditions 

In addition to cool and wet northern America, moist conditions need mostly to be reported for the tropical 

northern hemisphere affected by intense late-monsoon conditions in Pakistan (+98%), Sri Lanka (+48%) 

and India (+42%) where the following States all recorded precipitation excesses between 50% and 120% 

(Tamil Nadu, Kerala, Maharashtra, Madhya Pradesh, Andhra Pradesh, Gujarat and Rajasthan). 
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As mentioned in the section on disasters (5.2), some of the excesses in Asia were related with Indian Ocean 

cyclone activity, which also affected the Horn of Africa, bringing above average precipitation to Somalia 

(+42%) and Kenya (+52%) in semi-arid locations where even minor excesses can create havoc.  In the Sahel, 

Mali (+63%) and Mauritania (+44%), positive rainfall anomalies have benefited crops and range-lands 

during mid and late season stages. Contrary to its eastern and southern neighbors, Angola (+62%) had 

favorable precipitation benefiting crops and livestock at the beginning of the season. 

3.2 Temperature anomalies (Figure 3.2) 

 

Figure 3.2 National and subnational temperatute rainfall anomaly (as indicated by the RAIN indicator) of July to October 
2019 average relative to the 2004-2018 average (15YA), in °C 

For the current reporting period, there is no global spatial coherence between RAIN and TEMP anomaly 

patterns (r²=0.017, n=167). Continental data, however, show some coherence such as high rainfall and low 

temperature in north America, Baltic States and north-western Russia.  The observation results from the 

visual examination of Figures 3.1 and 3.2 rather than from a statistical analysis. 

Lowest nationwide temperature anomalies occurred in unrelated locations in Finland (-1.3°C), Timor Leste 

(-1.0°C) and in Uruguay (-1.0°C), as well as a group of  neighboring central African countries: Sudan -1.2°C, 

South Sudan (-1.1°C) and Chad (-1.0°C). At the first sub-national level, however, 169 out of 2766 

administrative units (6%) underwent negative temperature anomalies of 1.0°C or larger.  In the United 

States, they include South Dakota (-2.8°C compared with average), Montana (-2.5°C), North Dakota and 

Idaho, both at -2.0°C. Departures in the range from -1.7°C to -1.2°C include Wyoming, Nebraska, Oregon, 

Washington, Nevada, Minnesota and Utah. In Russia, the lowest temperatures occur in areas neighboring 

the Baltic, especially in the Oblasts of Arkhangelsk -2.3°C, Kostroma -2.2°C, Vologda -2.1°C and the Komi 

Republic (-2.0), as well as in  about 30 places in the agriculturally important areas mentioned above under 

wheat. The least severe departures (up to -1.0°C) occur, as mentioned, in the winter wheat areas. 

Sub-national data also confirm the cool conditions in the Sudan, South-Sudan and Chad areas and 

encompass the area which reaches from Yemen to north-eastern Nigeria and includes 3 Governorates  in 

Yemen (e.g. Raymah -1.6°C), 3 Regions Eritrea (e.g. Anseba -1.7°C),  4 districts in Kenya (e.g. Kakamega  -

1.5°C), 9 Districts in Uganda (e.g. Kapchorwa -2.9°C and Sironko -1.7°C), 12 States in the Sudan (e.g. Al 

Jazirah -1.4°C, Sennar -1.6°C), 5 States in South Sudan (e.g. Jungoli -1.5°C), 8 Regions in Chad (e.g. Batha    -

1.4°C) and 2 States in  Nigeria (e.g. Gombe, -1.1). Most listed areas also recorded low sunshine. 

The largest positive departures were just three at the national level: France with 1.0°C above average, 

Switzerland with 1.1°C and Kuwait at 1.4°C. 140 spatial units of at the first sub-national level had 

temperatures that were warmer than average by more than 1.0°C. The largest departures were recorded 

in Switzerland (Cantons of Lucerne    +2.3°C and Obwalden +2.8°C), Bhutan (Dzong of Punakha +2.7°C) and 

the United States (Hawaii, +3.3°C). 

3.3 RADPAR anomalies  (Figure 3.3) 
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Figure 3.3 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of July to October 2019 
total relative to the 2004-2018 average (15YA), in percent. 

RADPAR anomaly patterns are rather close to rainfall patterns (compare Figure 3.1 with Figure 3.3), and 

the correlation between sunshine departures and rainfall departures (at the national level) reaches -0.198; 

it is stronger than the link between temperature and rainfall. 

Significantly below average nationwide sunshine occurred essentially in southern Asia, in India (-7%), Sri 

Lanka (-5%) and  (Nepal -4%) . At the first administrative level, low values were also recorded in the Baltic 

countries (Lapland -7%) and  north-western part of European Russia (Oblasts of Perm -24%, Kostroma -20% 

and Kirov -20% and the Komi-Permyak Okrug -24%), north-western North America (e.g. Alberta Province -

7%, Minnesota, N. and S. Dakota -8%) and Eastern Asia (e.g the Chinese provinces of Xizang and Sichuan, 

both at -6%; Khabarovsk Kray at -4%)   

The largest positive sunshine anomalies at the national scale occurred in Central America and the 

/ŀǊƛōōŜŀƴΣ ŀƴŘ ŀǊŜ ŘƛǊŜŎǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ άŘǊƻǳƎƘǘ ŎƻǊǊƛŘƻǊέ όǊŜŦŜǊ ǘƻ ǎŜŎǘƛƻƴ рΦн ƻƴ 5ƛǎŀǎǘŜǊǎύ ǿƘƛŎƘ ŦƻǊŎŜŘ 

many people to out-migrate because they had lost their livelihoods: Guatemala +9%, Haiti and Costa Rica 

+10%, Honduras +12%, Panama +9%, Belize and El Salvador +7%). 

Other high sunshine areas include parts of central-eastern Europe (+7% in Serbia, Bulgaria, Norway) and 

south-eastern Asia: Laos +9%, Malaysia and Indonesia +8%, Thailand and Timor Leste +7%, Vietnam +6%.   

3.4 Biomass accumulation potential BIOMSS (Figure 3.4) and agro-climatic indices 

 

Figure 3.4 National and subnational bionass production potential anomaly (as indicated by the BIOMSS indicator) of July 
to October 2019 total relative to the 2004-2018 average (15YA), in percent. 
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The biomass accumulation potential indicator (BIOMSS) largely synthesizes the combined effect of the 

three previous indicators. It will be discussed below and compared to the agronomic indicators for the 

spatial units for which they are available. Remember, however, that RAIN, TEMP, RADPAR and BIOMSS are 

compared against their 2004-2018 average, while CALF departures result from the comparison with 2014-

2018.  As a result, global correlations between the two groups of variables are difficult to interpret, 

especially because of recent global climate trends. 

About ten countries underwent a drop in their biomass production potential larger than 10%. At the high 

end, they include several countries with significant rainfall deficit in the presence of otherwise average 

conditions: Syria -30%, Egypt -25%, Jordan -19% and Israel -15%. Most of them practice irrigation and their 

CALF values were low with generally good VCIx values.   Unfavorable BIOMSS departures with low VCIx 

occur simultaneously in Argentina (-10%, VCIx 0.44) and Uruguay (-16%, 0.37); both were already 

mentioned at the beginning of this chapter under the headings of major exporters. In Ethiopia (-13%), the 

main factor behind the BIOMSS reduction may be a relatively minor drop in temperature of 0.3°C. 

BIOMSS departures from aǾŜǊŀƎŜ ŜȄŎŜŜŘƛƴƎ мл҈ ƻŎŎǳǊǊŜŘ ƛƴ ǘŜƴ ŎƻǳƴǘǊƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘǊŜŜ  άŎƭƛƳŀǘƛŎŀƭƭȅ 

{ŀƘŜƭƛŀƴέ ƻƴŜǎ ŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ŀōƻǾŜ ƴƻǊƳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŘǳǊƛƴƎ the middle and final parts of the cropping 

season, which usually peaks in July or August: Niger +11%, Eritrea +12% and Mauritania +13%. VCIx values 

are exceptional in Eritrea, but this is most probably the result of the tail of cyclone Kyarr (see section 5.2 

on Disasters) which caused a temporary ς but nevertheless beneficial ς greening of vegetation. In Europe 

and north Africa, increases resulted from various combinations of factors including improved water supply 

and favorable sunshine or temperature. The BIOMSS increases reached 11% in Hungary, 12% in Spain and 

in Croatia, 17% in Albania and 22% in Tunisia .  The largest BIOMSS increases occurred in Yemen (+27%) 

and Pakistan (+29%) where RAIN was above average, TEMP was average and RADPAR just below average.  

Both had significant increases in CALF (+46% and +14%, respectively) and their VCIx are comparable with 

the best historical values. 

3.6 Combinations of extremes 

Several countries were characterized by unusual combinations of factors (climatic, agronomic or both) and 

deserve closer monitoring over coming reporting periods.  In Portugal and South Africa, both agro-climatic 

and  agronomic indicators show very unfavorable values. The countries with unfavorable CALF and VCIx, 

but generally acceptable climatic variables include several southern African countries (Botswana, Eswatini, 

Namibia and Zambia) and Spain. Although the listed countries belong to rather different agro-ecological 

settings, they are similar in that their main agricultural season is just starting; they can recover if 

precipitation improves.    

Uruguay and Argentina also share some issues, including low temperature and low agronomic indices. They 

are at the beginning of their summer crop season and can recover. 

Other potential problem countries include Afghanistan (low sunshine and poor VCIx), Montenegro and 

Romania (low precipitation with mixed CALF/VCIx). 

 

Table 3.0. July ς October 2019 agro-climatic and Agronomic indicators by country, current value and departure from 
average. 

 
/ƻŘŜ 

 

 !ƎǊƻπŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ !ƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ 

/ƻǳƴǘǊȅ 5ŜǇŀǊǘǳǊŜ ŦǊƻƳ мр¸! όнллпπнлмуύ 
5ŜǇŀǊǘǳǊŜ ŦǊƻƳ 
р¸! όнлмпπнлмуύ 

/ǳǊǊŜƴǘ 

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

AFG Afghanistan -20 -0.8 1 -7 -1 0.44 

AGO Angola -38 0.3 7 4 -15 0.29 

ARG Argentina 0 0.1 0 2 2 0.98 



42| CropWatch Bulletin, November 2019 

AUS Australia -5 0.1 2 5 0 0.84 

BGD Bangladesh -8 0.0 3 3 1 0.93 

BLR Belarus 8 -0.9 -1 -5 0 0.95 

BRA Brazil -4 0.3 4 1 2 0.95 

KHM Cambodia 923 0.3 0 -24 5 0.83 

CAN Canada 9 -0.3 0 -1 1 0.99 

CHN China 3 1.0 4 10 0 0.89 

EGY Egypt -2 0.4 1 3 0 0.87 

ETH Ethiopia 40 -0.3 -7 1 3 1.00 

FRA France -29 0.0 8 4 0 0.94 

DEU Germany 19 0.4 -1 8 28 0.97 

HUN Hungary 11 0.3 1 4 -8 0.76 

IND India 16 0.4 3 3 -4 0.87 

IDN Indonesia -3 0.2 5 5 1 0.97 

IRN Iran 8 -0.4 -2 3 1 0.95 

ITA Italy 98 -0.2 -3 29 14 0.97 

KAZ Kazakhstan -9 0.0 3 3 0 0.98 

KEN Kenya -7 0.3 3 1 0 0.79 

MEX Mexico -35 0.6 6 4 0 0.92 

MNG Mongolia 9 -0.6 -2 -6 -1 0.88 

MAR Morocco -52 0.5 6 -6 -7 0.66 

MOZ Mozambique -17 0.3 7 7 0 0.94 

MMR Myanmar -30 -0.2 2 -4 3 0.81 

NGA Nigeria 17 0.0 4 6 0 0.98 

PAK Pakistan -21 -0.1 6 3 -4 0.80 

PHL Philippines 24 -0.2 1 1 3 0.93 

POL Poland -17 0.4 1 -2 19 1.00 

ROU Romania -5 0.1 6 5 1 0.97 

RUS Russia 75 0.6 0 3 36 0.86 

ZAF South Africa 62 -0.2 1 0 -23 0.63 

LKA Sri_Lanka -9 -0.4 2 -6 0 0.90 

THA Thailand -26 0.7 5 8 0 0.89 

TUR Turkey 5 0.7 1 9 -1 0.83 

UKR Ukraine 52 -0.2 5 4 6 0.93 

GBR United Kingdom 48 -0.4 -5 -2 0 0.93 

USA United States -27 -0.7 3 -3 -3 0.53 

UZB Uzbekistan 47 0.2 -1 -2 2 1.00 

VNM Vietnam -10 -0.1 3 -1 0 0.90 

ZMB Zambia -17 0.0 1 15 -33 0.59 

3.2 Country analysis  

This section presents CropWatch analyses for each of 42 key countries (China is addressed in Chapter 4). 

The maps refer to crop growing areas only and include several graphs: (a) Phenology of major crops; (b) 

Crop condition development based on NDVI over crop areas at national scale, comparing the January - April 

2019 period to the previous season and the five-year average (5YA) and maximum; (c) Maximum VCI (over 

arable land) for January - April 2019 by pixel; (d) Spatial NDVI patterns up to January - April 2019 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 regions 
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within the country, again comparing the January - April 2019 period to the previous season and the five-

year average (5YA) and maximum.  

Refer to Annexes A for additional information about indicator values by country. Country agricultural 

profiles are posted on www.cropwatch.com.cn. 

Figures 3.5 - 3.45 are Crop condition for individual countries ([AFG] Afghanistan - [ZMB] Zambia) including 

sub-national regions during January - April 2019.  
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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 

[AFG] Afghanis tan  
Wheat, barley, maize and rice are the main cereals harvested in Afghanistan during the reporting period. 
Winter wheat started to be planted in October in the northern border provinces (to be harvested in May), 
while maize, spring wheat and rice were harvested between August and October. RADPAR was close to 
average, but both rain and temperature were above (RAIN at 55mm, up 75%; TEMP 19.5°C, up 0.6°C). The 
potential biomass was 3% higher than average. The cropped arable land fraction (CALF) increased by 36%, 
and the maximum vegetation condition index (VCIx) was 0.86. According to crop condition development 
graphs based on NDVI, the national crop growth was exceeded the average level of the past five years. Crop 
condition exceeded 5 year maximum between July and October and was better than average throughout 
the reporting period in 26.3% of crop lands, mainly in Badghis and the northern part of Hirat. In general, 
NDVI was close to the average in northern Afghanistan, above average in the northern part of Takhar and 
below average in 9.7% of crop land scattered over Khost, Paktya and Kunar Provinces. According to the VCIx), 
the vegetation in the west was better than that in the east. 

Regional analysis 

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

All the AEZs below except the Mixed dry farming and irrigated cultivation region recorded "above average" 
rainfall. Considering that average rainfall is very low, the large positive departures involve insignificant 
amounts of water. For instance, in the Mixed dry farming and grazing region, average rainfall is 8 mm over 
4 months, so that 22 mm is close to three times the average. The amount of water, however (14 mm) is 
insignificant, and probably fell in October (when the rainy season starts) at a time when the potential 
evapotranspiration ǊŜŀŎƘŜǎ мсл ƳƳΦ  ¢ƘŜ ƛƳǇƻǊǘŀƴǘ Ǉƻƛƴǘǎ ŀǊŜ ǘƘŀǘ ΨŀōƻǾŜ ŀǾŜǊŀƎŜΩ ǎǘŀƴŘǎ ŦƻǊ ϦŜŀǊƭȅ ǎǘŀǊǘ 
of the season" and that rangeland and low lying areas vegetation have benefited before frost sets in.     

RAIN in the Central region with sparse vegetation was 36 mm (+77%), TEMP was 16.0°C (up 0.6°C), and 
RADPAR was average at 1470 MJ/m2. NDVI was slightly higher than the average, and the potential biomass 
decreased by 15%. CALF had increased substantially (+73%), and VCIx at 0.8. 

The Dry region recorded 29 mm of RAIN, 58% above average, TEMP was 0.9°C below average at 23.0°C and 
RADPAR was 1487 MJ/m2, 1% below average. The CALF was 66% higher than the average. VCIx was 0.5, and 
the potential biomass increased by 57%.  

In the Mixed dry farming and irrigated cultivation region the following indicator values were observed: RAIN 
94 mm, +73%; TEMP 18°C, +0.5°C; RADPAR 1430 MJ/m2, +1%. CALF (+22%) in this area was the highest 
among the four regions. Abundant rainfall and higher CALF improved production prospects in this AEZ, 
where VCIx reached 0.9.  

Mixed dry farming and grazing region recorded 22 mm of RAIN, 171% above average, TEMP was 21.0 °C, 
0.5°C lower than average, and the RADPAR was 1476 MJ/m2, 1% below average. According to the NDVI 
development graph, crop condition was higher than the five-year average and reached the maximum five 
years value during the monitoring period. CALF in this region more than doubled by remained nevertheless 
very low (0.5%). VCIx reached 1.3. Range-land had benefited from the early rainfall. So far, everything is 
proceeding normally. 
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Figure 3.5 !ŦƎƘŀƴƛǎǘŀƴΩǎ crop condition, July - October 2019 

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

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

 


















































































































































































































































































































































































