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Africa’s food production systems are constantly battling numerous threats, 
including climate shocks, plant disease and pest outbreaks, further 
exacerbated by the COVID-19 pandemic and the Ukraine crisis, among other 
shocks. Furthermore, the disruptions engendered by such crises require 
accurate and timely data generation to predict and inform agricultural 
production for better preparedness. 

The lack of information about growing conditions can be overcome by using today’s digital 
technologies. For instance, remotely sensed data enables real-time tracking of changes 
in vegetation cover, climate data, and other parameters related to cropping activities. In 
addition, recent developments in machine learning and computer modeling make it possible 
to track and predict crop production using remotely sensed data. The weaknesses that hamper 
access to quality agricultural statistics can also be overcome by employing digital technologies, 
from measuring arable land, planted areas, crop yields to the spatial distribution of harvested 
quantities.

In response to this agricultural data gap, Africa Agriculture Watch (AAgWa), developed by 
AKADEMIYA2063’s scientists, and launched in 2021, is a web-based platform that employs 
cutting-edge machine learning techniques and remotely sensed data to predict agricultural 
yields and production levels of several crops across Africa to support crisis management, 
monitoring, and mitigation efforts in local communities. 

Harnessing 
Cutting-edge 
Predictive Modeling 
Technologies for 
Evidence-based 
Decision-making
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FACTS 
5 

AKADEMIYA2063 established Africa Agriculture Watch 
(AAgWa) in 2021 to contribute to Africa’s efforts toward 
sharpening the continent’s preparedness for and 
resilience to shocks for more sustainable food systems.

AAgWa’s scope 
of intervention 
covers 47 African 
countries.

AAgWa forecasts crop 
production for 10 crops, 
namely beans, cassava, 
maize, millet, rice, 
groundnut, sorghum, 
soybean, wheat, and yam.

AAgWa is featured on the Global Alliance for 
Food Security (GAFS) dashboard. The web-based 
platform is included in the Focus Area menu, in 
Advice, under “Crops Monitor”.

Its mission is aligned with the African Union Agenda 2063.
AAgWa contributes to the first aspiration of Agenda 2063 of a prosperous Africa 
based on inclusive growth and sustainable development, especially the aspiration 
for a modern and productive African agriculture using science, technology, 
innovation and indigenous knowledge.
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https://eur05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.gafs.info%2F&data=05%7C01%7Clbutake%40akademiya2063.org%7Cbb62b55ee657417fc02f08dac713a8bb%7C9ad98cdfd73f42beb491461e140312dd%7C0%7C0%7C638041184494034360%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=sdVtQD8201HCx2doe2vDBtvDlEayPpUX1xUofrpM%2BZ0%3D&reserved=0
http://Focus Area 
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Top AAgWa Features 

Africa Crop Production (AfCP) Model 
The AfCP model provides forecasts on food crop production across Africa. 
The estimations are based on a combination of remotely sensed biophysical 
parameters retrieved from satellite images, historical production maps, 
and machine learning techniques.

Predictions Calendar
Since its inception in 2021, AAgWa periodically releases prediction 
calendars covering various harvesting seasons for the nine crops. 

Accessible Web-based Tool
AAgWa facilitates the access and use of remote sensing products and 
forecast maps by embedding the ready-to-use AAgWa outputs in a web-
based tool.

Bridging the Agricultural Data Gap
AAgWa is bridging the agricultural statistics data gap in Africa by collecting 
remote sensing data through satellite images to better inform and drive 
agricultural productivity.

Featured on the Global Alliance for Food Security 
Dashboard
Jointly convened by the World Bank Group and the German G7 Presidency 
with active engagement and support from humanitarian and development 
partners, regional organizations and governments, GAFS aims to catalyze 
an agile, immediate, and coordinated response to the unfolding global 
food and nutrition security crisis as an act of solidarity in support of those 
most affected. AAgWa is featured under the “Advice” sub menu, which 
seeks to support coordinated and regular information exchange among 
decision-makers and reporting of trends in key indicators to promote 
awareness regarding ongoing food security crises. 
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Research

AAgWa is harnessing cutting-edge predictive modeling 
technologies, such as machine learning techniques, 
to provide forecasts and reduce uncertainties in 
decision-making processes in African food production 
systems. AAgWa’s research activities overcome 
Africa’s agricultural statistics data gap by using remote 
sensing data through satellite images. The research 
methodology is based on the Africa Crop Production 
Model (AfCP).

Africa Crop Production Model (AfCP) 

The Africa Crop Production (AfCP) model provides 
forecasts on food crop production for several crops 
and countries across the African continent. Its spatial 
resolution is at the community level with a grid cell 
size of 10 by 10 kilometers. The estimations are based 
on a combination of three components: (i) remotely 
sensed biophysical parameters retrieved from satellite 
images, (ii) historical production maps, and (iii) 
machine learning techniques.

The AfCP model is built using the machine learning 
artificial neural network (ANNs) technique. The ANNs 
are a supervised learning technique that requires 
explanatory variables as inputs and labels or examples 
as corresponding outputs. The model’s construction 
corresponds to learning the relationship between the 
inputs and the labels through an iterative process.
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The Normalized Difference Vegetation Index (NDVI): 
The construction of the AfCP model requires explanatory variables to assess 
crop conditions through the growing season. The first variable used is the 
Normalized Difference Vegetation Index (NDVI), which is the ratio between 
the difference between near-infrared (NIR: 0.7 – 1.1μm) and red (R: 0.6 
– 0.7μm) bands of multispectral images reflectance, and their sum. The 
rationale for using the NDVI as the first input into the AFCPM is justified first 
by its close relationship with crop yield (Huang and Han, 2014; Liu et al., 2019; 
Rembold et al., 2013) and second by its capacity to assess the photosynthesis 
activity intensity of crops’ leaves as a proxy to their health (McVeagh et al., 
2012). 

Daytime Land Surface Temperature (LST): 
Several studies have shown that final crop yields are also related to 
thermal indices (Leroux et al., 2016). We use the MODIS/Terra land surface 
temperature version 6 product (Wan et al., 2015) at a one-kilometer spatial 
resolution. The product consists of twelve scientific datasets. Specifically, we 
used the first layer corresponding to the daytime land surface temperature 
with pixel values ranging from 150 to 1310.7 degrees Kelvin. Like the NDVI, 
the quality assurance layer has been used to select reliable daytime land 
surface temperature pixels.

Rainfall Data: 
Most African agriculture is rainfed, and rainfall data from satellite data 
sources are used to encounter water availability as an explanatory variable 
in the AfCP model.

Evapotranspiration: 
The fourth input parameter to the AfCP model is the evapotranspiration (ET) 
data which is a proxy to assess crops’ water stress.

Crop Calendar: 
AAgWa relies on FAO crop calendar to produce timely food crop production 
and yield forecasts across Africa. Specific computations are performed during 
crop sowing and growing stages to provide production and yield forecasts 
before harvesting.

AfCP Model Inputs



Publications
AAgWa scientists are consistently contributing to filling the agricultural data knowledge gap for better 
crisis preparedness and sustained resilience across Africa. Research from AAgWa scientists includes 
work on:

The Ukraine Crisis and African Economies

The Ukraine-Russia crisis has disrupted the global wheat trade as exports from Russia and Ukraine are 
restricted, and other major wheat exporters have limited or banned wheat exports altogether. The data 
scientists at AKADEMIYA2063 used the Africa Crop Production (AfCP) model developed in-house to 
predict wheat production in Kenya, Mozambique, South Africa, among others. The model uses satellite 
remote sensing data as explanatory variables and machine learning techniques as a predictive modeling 
framework to provide production level information before the harvesting period at the pixel-level. The 
remote sensing data enables the unique characterization of features on the earth surface on several 
wavelengths, eliminating the need for a physical human presence on the ground.

The AAgWa Crop Production Forecasts Brief Series

The AAgWa Crop Production Forecasts Briefs by AKADEMIYA2063 aim to provide more accurate and 
timely statistics about harvest and yield levels for nine key crops across nearly 50 African countries. 
The briefs are developed based on the AfCP model to produce estimates of expected crop yields and 
harvests at the beginning of every growing season.
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UKRAINE CRISIS BRIEF SERIES
Predicting Food Crop Production in Times of Crisis: 
The Case of Wheat in South Africa
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Racine Ly, Greenwell Matchaya, and Khadim Dia

1. Introduction

With the numerous challenges related to agricultural trade that 
African countries currently face, it is crucial for policymakers 
tasked with the duty of protecting the vulnerable to be aware 
of potential food production disruptions that their countries 
may experience as a result of these challenges. For example, 
both Russia and Ukraine are key exporters of many agricultural 
products, including sunflower oil and seed, wheat, barley, 
rapeseed and maize. Jointly, the two countries account for 
27% of global wheat trade, while they account for 23%, 16% and 
14% of global trade in barley, colza and maize, respectively1.  
Furthermore, Russia and Ukraine, which are currently at 
war with each other, account for over 28% of the world’s 
nitrogen, potassium and phosphorous fertilizer exports2  The 
Russia-Ukraine war has therefore destabilized global food 
and agricultural value chains, a situation that is expected to 
continue and even worsen, the longer and more intensely the 
war is fought. As net importers of both fertilizers and wheat, 
African countries are already experiencing a rise in the prices 
of these commodities as well as their substitutes. The fertilizer 
and wheat price increases will negatively impact agricultural 
production in the current and coming seasons. Many more 
households may therefore need support from various sources 
in order to survive the resulting food price hikes.

1 UNCTAD (United Nations Conference on Trade and Development). 2022. The Impact on Trade and 
Development of the War in Ukraine. UNCTAD Rapid Assessment. Geneva, Switzerland.

2 https://www.cnbc.com/2022/04/06/AIR-fertilizer-shortage-worsened-by-war-in-ukraine-is-driving-up-
global-food-prices-and-scarcity.html 

Wheat Production Outlook in Kenya 
amidst the Ukraine Crisis
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The Ukraine-Russia crisis has disrupted the global wheat 
trade as exports from Russia and Ukraine are restrict-
ed, and other major wheat exporters have limited or 
banned wheat exports altogether. 

During a period of trade disruptions, increasing local 
production is one of the options that can be utilized to 
manage the crisis. Accurate and timely information on 
food crop production can enable countries to decide on 
how best to utilize available and expected food stocks, 
design timely policies to protect vulnerable sections of 
the population, and plan how to address food deficits 
through imports. This information is helpful as it enables 
various stakeholders within the country, including 
policy makers, traders, and farmers to better plan and 
respond to crises more effectively. Without this type 
of information, stakeholders would be unable to plan 
effectively, and trade disruptions could deteriorate into 
food security crises.  

The data scientists at AKADEMIYA2063 used the Africa 
Crop Production (AfCP) model developed in-house 
to predict wheat production in Kenya. The model 
uses satellite remote sensing data as explanatory 
variables and machine learning techniques as a 
predictive modeling framework to provide production 
level information before the harvesting period at 
the pixel-level. The remote sensing data enables the 
unique characterization of features on the earth 
surface on several wavelengths, eliminating the 
need for a physical human presence on the ground.  

Racine Ly, Paul Guthiga, and Khadim Dia
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1. Introduction

With the many challenges related to agricultural trade that 
countries currently face, it is important for policymakers 
who are tasked with the duty of protecting the vulnerable 
to be aware of potential food production disruptions that 
their countries may experience due to these challenges. 
For example, both Russia and Ukraine are key exporters 
of many agricultural products including sunflower oil 
and seed, wheat, barley, rapeseed and maize. The two 
countries jointly account for 27% of global wheat trade, 23% 
of global barley trade, as well as 16% and 14% of global trade 
in colza and maize respectively.  Further, Russia and Ukraine 
account for over 28% of the world’s nitrogen, potassium 
and phosphorous fertilizera production. Consequently, 
the Russia-Ukraine war has destabilized global food and 
agricultural input value chains, a condition that will only 
worsen the longer and harder the war is fought. As net 
importers of both fertilizers and wheat, African countries 
are already experiencing rises in wheat and fertilizer prices 
as well as in the prices of their substitutes. The dynamic 
effects of the fertilizer and wheat price increases mean 
that production in coming seasons will be negatively 
impacted, and many more households may need support 
from various sources to survive the food and fertilizer 
price hikes.

* Director, Department of Data Management, Digital Products, and Technology, AKADEMIYA2063
** Coordinator, ReSAKSS Eastern and Southern Africa (ReSAKSS-ESA), and Senior International Researcher in Economics, International 
Water Management Institute (IWMI)
***Research Officer, Agricultural Economics, International Water Management Institute (IWMI)
****Senior Associate Scientist, AKADEMIYA2063
a https://www.cnbc.com/2022/04/06/a-fertilizer-shortage-worsened-by-war-in-ukraine-is-driving-up-global-food-prices-and-scarcity.html

T he Africa Agriculture Watch (AAgWa) Crop Production Forecasts by AKADEMIYA2063 aim to  
provide more accurate and timely statistics about harvest and yield levels for nine key crops 
across nearly 50 African countries. 

Developed at AKADEMIYA2063, the 
Africa Crop Production (AfCP) model 
is an artificial intelligence (AI) based 
forecasting model applied to remotely 
sensed geo-biophysical data to produce 
estimates of expected crop yields and 
harvests at the beginning of every 
growing season.

In 2022, millet production in Senegal is 
projected to reach 637,000 metric tons, 
equivalent to an increase of 112,078 MT 
over 2021 production levels. The districts 
of Mbacké (Diourbel), Tivaouane (Thies), 
Linguère (Louga), Fatick, and the region of 
Kaolack will have the highest production 
levels, evaluated at 42,500MT, 34,500MT,  
 

31,300 MT, 31,100 MT, and 28,600 MT, 
respectively. In contrast, the lowest 
millet production values are expected in 
the southern areas such as Dagana (Saint-
Louis), Saraya (Kédougou), Salémata 
(Kédougou), and Oussouye (Ziguinchor), 
with respectively 329, 654, 938 and 1,969 
metric tons.

However, the most significant1 variations 
in millet production levels are observed 
in Louga, Fatick, Tivaouane, and Mbacke 
with deviations of more than 7,000 MT 
from 2021 evaluated at 8,149, 8,039, 
7,675, and 7,252 metric tons respectively. 

Senegal – Millet

N0. 01, December 2022Aissatou Ndoye*, Khadim Dia**, and Racine Ly***

Data Source: The Africa Agriculture Watch (www.aagwa.org).

Figure 1. Senegal 2022 millet production forecast. 
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Figure 2. Senegal 2021 millet production forecast. 

Data Source: The Africa Agriculture Watch (www.aagwa.org).

Forecasts Brief Series

*Associate Scientist, Department of Data Management, Digital Products, and Technology, AKADEMIYA2063
** Senior Associate Scientist, Department of Data Management, Digital Products, and Technology, AKADEMIYA2063
***Director, Department of Data Management, Digital Products, and Technology, AKADEMIYA2063
1 Change (%), the percentage of change, is calculated following this formula: (2022-2021)/2021.

Machine learning challenges 
and opportunities in Africa’s 

agriculture sector

Remote sensing and machine 
learning for food crop production 

data in Africa post-COVID-19 

Forecasting 
commodity prices 

https://akademiya2063.org/publications.php?type=aagwa
https://akademiya2063.org/publications/Ukraine%20Crisis%20and%20African%20Countries/Brief-11-AKADEMIYA2063%20Ukraine%20Crisis%20Brief%20Series.pdf
https://akademiya2063.org/publications/Ukraine%20Crisis%20and%20African%20Countries/Brief-14-AKADEMIYA2063%20Ukraine%20Crisis%20Brief%20Series.pdf
https://akademiya2063.org/publications/Ukraine%20Crisis%20and%20African%20Countries/Brief-17-AKADEMIYA2063%20Ukraine%20Crisis%20Brief%20Series.pdf
https://akademiya2063.org/publications/AAgWa%20Crop%20Production%20Forecasts/AAgWa%20Crop%20Production%20Forecasts%20Series%20No.%201_Senegal-Millet.pdf
https://akademiya2063.org/publications/AAgWa%20Crop%20Production%20Forecasts/AAgWa%20Crop%20Production%20Forecasts%20Series%20No.%202_Gambia-Millet.pdf
https://akademiya2063.org/publications/AAgWa%20Crop%20Production%20Forecasts/AAgWa%20Crop%20Production%20Forecasts%20Series%20No.%203_Co%CC%82te%20d%E2%80%99Ivoire-Millet.pdf
https://akademiya2063.org/publications/AAgWa%20Crop%20Production%20Forecasts/AAgWa%20Crop%20Production%20Forecasts%20Series%20No.%204_Burkina%20Faso-Millet.pdf
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COVID-19 – Production Systems Disruption

COVID-19 has had wide ranging impacts on production systems, resulting from a host of disruptions 
not just to health, but also transport, market and broader food systems. The difficulty of in-person 
data collection posed a real challenge to assessing the situation and providing an accurate picture 
of the crisis’ ramifications. Under this workstream, AAgWa scientists used innovative remote 
sensing, big data, and computer learning methodologies to evaluate the impact on production 
systems at the local community level. The research focused on tracking the growing season for 
key local staples and applying cutting-edge tools to issue real time predictions of future food 
production at community level in a number of countries.



www.aagwa.org
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GET IN 
TOUCH 

Africa Agriculture Watch Headquarters
AKADEMIYA2063 

Kicukiro/Niboye KK 341 St 22 | P.O. Box 1855 
Kigali-Rwanda 

 +250 788 318 315 
  kigali-contact@akademiya2063.org

AKADEMIYA2063 Regional Office 
Lot N*3 Almadies | P.O. Box 24 933 

 Dakar-Senegal 
 +221 338 652 881

  dakar-contact@akademiya2063.org

For further information, please contact Dr. Racine Ly, Director, Department of Data Management, 
Digital Products, and Technology, AKADEMIYA2063, at:   rly@akademiya2063.org




