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Drought 
• Defining drought can be difficult. …
• So if we say that a drought is when there isn't enough water,
•what does "enough" mean? And enough for what or whom?

• That is why scientists describe drought
• conceptually, as an idea or concept; and 
• operationally, by how drought functions or operates in ways 

that can be measured.





AGRICULTURAL DROUGHT IS ABOUT SOIL MOISTURE

CLIMATE CHANGE THREAT
• Increased Temperature increase in PET

• Changes in Growing Season Precipitation
• Change in Intensity of Rainstorms – less infiltration 



CLIMATE CHANGE  IS DRIVING INCREASES IN  VARIABILTY and EXTREMES

• AGRICULTURAL DROUGHTS WILL BE WORST UNDER CLIMATE CHANGE
• THE MAGNITUDE OF DROUGHTS  INCREASE WITH GHG EMISSION

WHY?
• TEMPERATURE AND CROP WATER REQUIREMENT GOING UP 
• PRECIPITATION EVENTS WILL BECOME  LESS FREQUENT BUT MORE INTENSE
• MORE INTENSE RAINFALL CANNOT INFILTRATE AS WELL AND BECOMES RUNOFF 

(FLOODS) AND DOES NOT BECOME SOIL MOISTURE



Dai, A. 2010. Drought under global warming: A review. Wiley Interdisciplinary Reviews: 
Climate Change 2:45–65. http://onlinelibrary.wiley.com/doi/10.1002/wcc.81/pdf.

http://onlinelibrary.wiley.com/doi/10.1002/wcc.81/pdf


Shifting means and rising 
uncertainty increase 
frequency of adverse 

climate and agricultural 
events

RESULTS FROM A JOINT IFPRI/MIT STUDY OF 
CLIMATE CHANGE , DROUGHT AND CROP YIELD
IN SOUTHERN AFRICA



www.cgiar.org

Equivalent 
views: 
greater 
losses in 
“bad” years 
AND higher 
frequency 
of adverse 
events

Source: Thomas TS, Robertson RD, 
Strzepek K and Arndt C (2022) 
Extreme Events and Production 
Shocks for Key Crops in Southern 
Africa Under Climate Change. Front. 
Clim. 4:787582

Right arrow shows 
change in frequency 
on 1-in-20-year 
event will happen 
every 3.5 years 
(2060REF) in 
Southern Africa. 

The down arrow shows 
that the severity of a 
future 1-in-20-year 
event reduce the yield 
by another 16 percent.
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Frequency of 1-in-
20-year low rainfall 
events in Southern 
Africa: comparing 
level of the 2020s to 
the 2060s under the 
high emissions 
scenario
Source: Thomas TS, Robertson RD, Strzepek K and 
Arndt C (2022) Extreme Events and Production 
Shocks for Key Crops in Southern Africa Under 
Climate Change. Front. Clim. 4:787582
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Frequency of 1-in-
20-year low maize 
yield events in 
Southern Africa: 
comparing level of 
the 2020s to the 
2060s under the 
high emissions 
scenario
Source: Thomas, TS, Robertson RD, Strzepek K, 
and Arndt C. (2022) Extreme Events and 
Production Shocks for Key Crops in Southern 
Africa Under Climate Change. Front. Clim. 4.



WHO CAN COPE WITH THESE 
TRENDS?

GENERALLY, COMMERICAL 
FARMERS WITH

ACCESS TO RESOURCES:
Financial,

High Input Seeds,
Fertilizers,

Govt Information,
Forecast,
Irrigation, 

What about the rest?



SMALL HOLDER/SUSISTENCE FARMERS 

•The vast majority of farms (84%) are less than 2 ha in 
size (Lowder et al., 2021). 
•Smallholder farmers produce around a third of the 
world’s food 
•Smallholder farmers are responsible for about 80% of 
the food produced in Asia and sub-Saharan Africa (SSA) 
(Lowder et al., 2021). 



THE INVISIBLE 60% OF AFRICA POPULATION





AGRO - ECONOMIC MODELING 
OF CC IMPACT IN SOUTHERN 

AFRICA • THE INVISIBLE 60% ARE GENERALLY NOT ACCOUNTED FOR IN 
OUR ECONOMIC MODELS OF CC OR WORST ARE VALUED BY 
THEIR GDP/CAP.

• THEY ARE REGARDED AS A NET DRAIN ON THE ECONOMY.  

• OUT-OF-SIGHT AND OUT-OF-MIND, THEY ARE LEFT TO FEND FOR 
THEMSELVES WITH MINIMUM ALLOCATIONS OF PUBLIC 
EXPENDITURE.

• EXCEPT WHEN DROUGHTS OCCUR AND ALL THEIR COPING 
STRATEGIES ARE EXHAUSTED, UNTIL THEY ARE FURTHER 
IMPOVERISHED AND THEY NEED TO BE FED.  

• REACTIVE FOOD IMPORTS COST SUB-SAHARAN AFRICA 35-42 $ 
BILLION PER YEAR.  THIS IS PART OF THE COST OF DOING 
NOTHING – FOR DECADE UPON DECADE

• WE NEED PROACTIVE INVESTMENTS TO MAKE THE 60% 
RESILIENT TO CLIMATE EXTREMES 

WHY ARE THEY THE INVISIBLE ?



WHY ARE THEY VULERNABLE?
Current Climate 

Future Climate 

Enhanced rainfed 
agriculture • Enhanced rainfed 

farming has the 
highest potential 
to improve food 
production and 
reduce poverty, 
enabled through 
managing green 
water in the vast 
tracts of rainfed 
cultivable land in 
Africa.



WHAT CAN WE DO TO MAKE SMALL HOLDER 
/SUBSISTENCE FARMER MORE RESILIENT

• LET’S TAKE A LOOK AT HISTORY ACROSS THE MEDITERRANEAN 



NILE RIVER IRRIGATION

Benoit B.[n 1] Mandelbrot[n was a Polish-born French-
American mathematician and polymath and is recognized 
for his contribution to the field of fractal geometry,

https://en.wikipedia.org/wiki/Benoit_Mandelbrot
https://en.wikipedia.org/wiki/Benoit_Mandelbrot
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Polymath
https://en.wikipedia.org/wiki/Fractal_geometry


Genesis  41: 28 -53 Lesson From the Nile Drought 
on Developing Resilience 

• 28 “…God has shown Pharaoh what he is about to do. 29 Seven years of great abundance are 
coming throughout the land of Egypt, 30 but seven years of famine will follow them. …33 “And now 
let Pharaoh look for a discerning and wise man and put him in charge of the land of Egypt. 34 Let 
Pharaoh appoint commissioners over the land to take a fifth of the harvest of Egypt during the 
seven years of abundance. 35 They should collect all the food of these good years that are coming 
and store up the grain under the authority of Pharaoh, to be kept in the cities for food. 36 This 
food should be held in reserve for the country, to be used during the seven years of famine that 
will come upon Egypt, so that the country may not be ruined by the famine.”

• 37 The plan seemed good to Pharaoh and to all his officials. 38 So Pharaoh asked them, “Can we 
find anyone like this man, one in whom is the spirit of God[a]?”

• 48 Joseph collected all the food produced in those seven years of abundance in Egypt and stored it 
in the cities. In each city he put the food grown in the fields surrounding it. 49 Joseph stored up 
huge quantities of grain, like the sand of the sea; it was so much that he stopped keeping records 
because it was beyond measure.

• 53 The seven years of abundance in Egypt came to an end, 54 and the seven years of 
famine began, just as Joseph had said. There was famine in all the other lands, but in the whole 
land of Egypt there was food. 55 When all Egypt began to feel the famine, the people cried to 
Pharaoh for food. Then Pharaoh told all the Egyptians, “Go to Joseph and do what he tells you.”

• Forecasting : God has shown Pharaoh what he is about to do. Seven years of great 
abundance are coming throughout the land of Egypt, but seven years of famine will 
follow them. 

• Developing Institutions “Pharaoh appoint commissioners over the land to take a fifth of 
the harvest of Egypt during the seven years of abundance.

• Developing a plan The plan seemed good to Pharaoh and to all his officials

• Success needs resources Then Pharaoh took his signet ring from his finger and put it on 
Joseph’s finger.

• Developing Infrastructure In each city he put the food grown in the fields surrounding it.

• Implementing the Plan Joseph stored up huge quantities of grain, like the sand 
of the sea; it was so much that he stopped keeping records because it was beyond 
measure.

https://www.biblegateway.com/passage/?search=Genesis%2041&version=NIV


DROUGHT FORECASTING 



DROUGHT FORECASTING 



DEVELOPING A PLAN  



INFRASTRUCTURE



DEVELOPING INNOVATIVE INSTITUTIONS



RESOURCES NEEDED/PRIORITIES CHANGES   

• The potential investments required and the possible 
yields in the dryland zones of Sub-Saharan Africa. 

• These investments are comparable to Africa’s food 
import bill, which costs the continent about $35 billion 
to $42 billion each year.

• These estimates make a strong case for investing in 
enhanced rainfed agriculture by managing green water. 

• The question then arises as to how this can be done at 
scale to help regenerate rural economies across Africa, 
increase food security and contribute to the continent’s 
growth and development.



WE ARE CALLED TO ACTION 
• Smallholder farmers in developing countries, are often not empowered to do adaptations, since 
they often do not have the economic, institutional, educational or other support to take action 
(Bustamante et al., 2014; Smith et al., 2007). 
• Smallholder farmers are often in the regions of the world most at risk from climate change, both 
gradual and through extreme events, such as droughts, floods and heatwaves (IPCC, 2022). 
• it is important to support small holder farmers to implement adaptation options is their farming 
practices, that also co-deliver the climate change mitigation (Smith & Olesen, 2010). 

• Deuteronomy 15:11, “You shall open wide your hand to your brother, to the needy and to the 
poor, in your land.”

• Psalm 9:18 For the needy shall not always be forgotten, and the hope of the poor shall not perish 
forever.

• Let us not forget the Small Holders/Subsistence  and their families  
and the Invisible 60% of Africa 
• We  have a call to action NOW and even more so in light of a 

Changing Climate 



Thank you!


