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You are going to use your STEM skills to solve a problem faced by communities in a country in a very different part of the world.







[image: ]Sudan is the world’s largest producer of gum Arabic. This is a natural resin which comes from acacia trees. The gum can be used as a glue on stamps or in inks and paints but it is most valued for its use in foods such as sweets and fizzy drinks
· Football and athletics are the most popular sports.
· The official language of Sudan is Arabic but there are over 400 languages and dialects spoken.
· The most popular tourist attraction is the Pyramids of Meroe, build in 500BC. 
· They are very different shape to pyramids in neighbouring Egypt.
· Sudan is a country that suffers from conflict.
· Sudan split into two countries in 2011, Sudan and South Sudan after the south voted for independence.

Much of Sudan has been badly affected by climate change…in particular, deforestation and drought.



[image: C:\Users\jboden\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\AB326466.tmp]TASK 1:  Name the continent and its surrounding oceans. 
 
TASK 2: Use the internet or an atlas to locate where Sudan is on this map.

TASK 3: Can you name any countries that share boarders with Sudan?
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TASK 4: Look up and explain the meaning of deforestation.

[image: ]Facts about Sudan
1. Sudan is the third largest country in Africa and has a population of 43 million people. The official spoken languages are Arabic and English.
2. The capital city, Khartoum, is situated at the place where the Blue and White Nile rivers meet to form the River Nile.
3. North Darfur, where 69% of people live below the poverty line, is the poorest region of Sudan.
4. North Darfur is one of the areas in Sudan most affected by climate change.

Khadija's Story

Khadija Khadija is a farmer who lives in the village of Delal in North Darfur. Delal is a village which has 400 households. Khadija has lived in Delal her entire life. When she was younger she thought the village was a great place to live, surrounded by fruit trees. Now however, most of the trees are gone and getting water is becoming more and more difficult. Due to drought caused by climate change, and trees being chopped down, the desert has crept into areas where the villagers used to grow crops. This is called desertification. Khadija is one of many women who rely on farming both to feed their families and to make money to buy other things they need. Each day Khadija walks for hours to collect enough water for her household as well as to water her crops. The only drinkable water is four hours away. Every day in the scorching heat Khadija leads her donkey and youngest child to the well and back.


Khadija finds it hard to grow enough food to feed her family and cannot grow the variety of crops she needs to keep her family healthy. As well as wanting to grow more crops, so she has enough for her children and to sell, Khadija would like to grow fruits and vegetables so her family can be healthier. 

The problem is that some crops, like sorghum and peanuts, can grow in dry conditions, but others, including fruit and vegetables, need more water to grow. Khadija is not alone with her problems. Many farmers in the region are not growing enough to feed their families, let alone to have extra produce to sell at the market. 

This has led to poverty and malnutrition for many farmers and their families. Practical Action want to help make Delal a place where Khadija and her family can overcome climate change, turn the desert green again and grow a range of crops to eat and sell. This will help them to be healthy and succeed ... not just struggle to survive. 

The good news is that there are lots of things that can be done to make this happen. These include:
· Capturing water - collecting water that falls in flash floods, e.g. in dams, reservoirs and large containers.
· Irrigation - connecting the stored water to where it is needed to water crops. 
· Replanting- planning forests to regreen the land that had previously been turned into desert (reversing desertification).
· Providing seeds - so farmers can grow a wider variety of crops needed to stay healthy.
· Training - giving farmers knowledge of better farming methods to help them improve their productivity.

Practical Action has worked with other communities in Sudan putting these ingenious ideas into action for over 25 years and Khadija is really happy that soon they will be working with hers. 








TRUE / FALSE

· The capital city of Sudan is Khartoum.
· The word ‘irrigation’ means watering land to grow crops.
· If you have enough food to eat you will be healthy.
· Malnutrition means a person getting fatter or thinner.
· Drought and flooding cause problems for farmers in Sudan.
· Farmers in Sudan are lucky because they can grow peanuts.
· Some crops grow better than others in dry soil.
· Farmers in Sudan grow plenty of food to sell at the market.
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To help you design a water irrigation system you are going to find out more about water pressure. 

1. Set your bottle up in a tray as shown on the next page.
2. If your empty water bottle does not already have holes in it make holes as demonstrated by your teacher. Keep the holes small and the same size.
3. You are going to fill the bottle with water, let it squirt out and measure how far it goes. Predict what will happen when the water squirts out of the bottle.
4. Two or three people should now use their fingers to cover the holes. One person needs to use the beaker to fill up the bottle with water.
5. Take your fingers off the holes at the same time and watch what happens! Measure how far the different water streams squirt out. Take your measurements quickly, measuring the furthest each one goes, then cover the holes with your fingers again and empty the bottle.
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This is what happened. Please include measurements. 


I decided to do an experiment to see how changing the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . might make the water go further. 
I think what will happen is ....................................................... . 
I found out that ... 


[image: ]







[image: ]
Focus on one of the solutions that can help farmers like Khadija, i.e. irrigating crops. 

You need to design a model of a system to collect rainwater and dispense it to water crops. You should use the knowledge you gained by carrying out the activities on the Under Pressure worksheet, and also think about how rainwater could be captured.
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Draw your design in the box below
























Tell us more about your final design

· How many plants could your model water?

· What were the problems and how did you fix them?

· If you had more time or were able to use different materials, what would you like to change? 

· What are your other ideas of how you could help the community get more water?
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Imagine you are a group of
engineers, scientists and
designers working together to
help Khadija water her crops.

Can you use your STEM
skills to design a model of a

system that can collect and
store rain water then
transport it to at least 6
plants?
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• Capturing water - collecting water that falls in flash 
floods, e.g. in dams, reservoirs and large containers.



• Irrigation - connecting the stored water to where it is 
needed to water crops.



• Replanting - planning forests to regreen the land 
that had previously been turned into desert (reversing 
desertification).



• Providing seeds - so farmers can grow a wider 
variety of crops needed to stay healthy.



• Training - giving farmers knowledge of better 
farming methods to improve their productivity.   



Solutions have included 
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