
		
			
				[image: Un disegno stilizzato mostra una pianta con radici e foglie, una foglia con occhi, un fungo con occhi e due nocciole, il tutto con colori acquerellati e contorni bianchi.
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					[image: Sagoma stilizzata di una persona con capelli corti e abbigliamento semplice in blu su sfondo bianco.
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					[image: Sagoma stilizzata di una persona con capelli corti e abbigliamento semplice in blu su sfondo bianco.
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							[image: Disegno a linee sottili che rappresenta due ciuffi di erba o piante sottili su sfondo bianco.
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							[image: Un disegno a matita raffigura un uccellino posato su un ramo con foglie sottili e allungate.
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							[image: Disegno a linee sottili che rappresenta un uccello stilizzato con ali grandi e dettagliate.
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							[image: Disegno a matita di una foglia con venature sottili e alcune gocce d'acqua.
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							[image: Foglia disegnata a linee sottili con due fori visibili sulla superficie.
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							[image: Disegno a linee sottili di un ramo con foglie irregolari e sottili dettagli botanici.
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								[image: Disegno a linee sottili di un fungo con due occhi stilizzati sulla parte superiore del cappello.
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								[image: Disegno a linee sottili di un fungo con due occhi stilizzati sulla parte superiore del cappello.
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				[image: Una lente d'ingrandimento mostra una cucina con pentole e frutta mentre intorno ci sono disegni di foglie e spezie in uno stile acquerello.
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					Inside a tree

				

			

			
				
					Words and illustrations by Midori Yajima
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				[image: Disegni stilizzati di cinque alberi con foglie e rami in diversi colori e stili di tratto.
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					In this book you will read many stories:

				

			

			
				
					you will meet the giant Oak, 

				

			

			
				
					Piny the pine tree,

				

			

			
				
					and Birchy, the birch tree that lives near the big city.
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				[image: Mappa stilizzata dell'Europa con schizzi di piante e foglie ai lati.
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					You can find these trees in many forests of this big funny shaped continent we call Europe.

				

			

			
				
					They are different from each other, but have one thing in common: they all eat the same food.
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				[image: Un disegno a mano mostra un barattolo di zucchero con un cucchiaio e una lente d'ingrandimento che ingrandisce dei cubetti di zucchero con una molecola sorridente sopra.
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					Trees eat in a very different way than us.

				

			

			
				
					A tree’s favourite food is sugar, but instead of sneaking in a pantry to get a spoonful of it (come on, we have all done it at least once!) they build it all on their own.
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				[image: Un disegno stilizzato mostra una foglia con una sezione interna che rappresenta un laboratorio con elementi etichettati come acqua, CO2, luce solare e zucchero.
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					First they need energy: they get it from the sun, using their leaves as mini green solar panels to soak up sunlight. 

				

			

			
				
					Through small openings in the leaves, like tiny windows, trees also take in particles of something so small to be almost invisible – called carbon dioxide (CO₂).

				

			

			
				
					Even though its name is difficult to pronounce, CO₂ is very useful. With that, trees’ leaves function like a proper kitchen: a spoonful of CO₂, a spoonful of water, and voila! They baked sugar.
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				[image: Un albero con radici visibili e una lente d'ingrandimento che mostra dettagli di insetti e foglie sul terreno.
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					And if you are wondering where the water comes from, well, it takes quite a journey!

				

			

			
				
					You might not know, but a lot of water is stuck in the ground. Trees use their roots to slurp it up, and from there they move it through the trunk all the way up into the leaves.
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				[image: Due persone sono sedute in altalene a forma di uovo sospese a un grande albero con due cartelli che indicano la cucina e l'uscita.
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					And do you remember the little windows in the leaves from which CO₂ enters? As one comes in, the water that is not used in the leaf-kitchen gets out, 

				

			

			
				
					floating into the air as a gentle mist.
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				[image: Disegno stilizzato di alberi con segni e simboli incisi sulla corteccia in uno sfondo semplice.
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					Trees use the sugar they make to grow. This way trunks get thicker, roots spread wider, branches reach higher.

				

			

			
				
					And the little extra sugar that is not used gets safely stored into the roots, again crossing the trunk, this time downwards. There is a lot of traffic inside a trunk!
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				[image: Disegno stilizzato che rappresenta un albero con radici, un uccello che vola con un pesce nel becco, una farfalla, una foglia, funghi e un insetto.
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					And while trees are busy doing all that, without realising, they also help the whole world around them.

				

			

			
				
					Roots make the ground solid against floods, the mist that escapes the leaves turns into clouds.

				

			

			
				
					They offer a house to animals, plants, mushrooms, and all kinds of funny creatures. And this is how all the stories in this book begin.

				

			

		

	
		
			
				[image: Un fungo rosso con occhi disegnati si trova alla base di un grande tronco d'albero in uno stile illustrativo.
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					The white friends of Piny

				

			

			
				
					Words by Nada Hamdani Illustrations by Midori Yajima
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				[image: Un albero con foglie verdi e due riquadri sovrapposti che mostrano dettagli di rami con pigne e un uccello appollaiato su un ramo in uno stile di disegno a mano libera.
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					In a big forest lived an old tree called Piny. Its branches reached up to the sky. Its leaves shone in the sunlight and birds came to sit on its branches and rest.
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				[image: Due funghi disegnati con cappelli rossi e gambo chiaro crescono su un terreno erboso e terroso in uno stile illustrativo semplice.
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					Under Piny’s roots lived Fungy, a little mushroom. Fungy was very special: he could speak to Piny’s roots and all the forest friends that usually hide in the ground. 

				

			

			
				
					Fungy speaks to tiny creatures called microbes—also known as microorganisms—funny little beings that eat the smallest bits in the soil.

				

			

			
				
					He also talks to the chunky worms that dig tunnels every time they take a stroll, and without knowing, help the soil breathe.

				

			

			
				
					He even speaks to all the animals and plants in the soil.
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				[image: Un uccello con un berretto rosso è posato sulle radici di un grande albero in un paesaggio naturale con cielo azzurro e nuvole bianche.
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					One morning, Fungy decided to check how deep its white threads grew under the ground. Until that day, it had never really thought about it, and suddenly it realized something exciting…

				

			

			
				
					“Look, Piny! These white threads that I weave into the soil nourish your roots and help other plants grow”

				

			

			
				
					Piny smiled and said: “Thank you, Fungy, you are a magical friend.”
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				[image: Radici intrecciate di un albero disegnate con uno stile artistico su uno sfondo sfumato marrone.
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					Every day, Fungy and his small soil friends worked together. They turned dead leaves into food for all the soil inhabitants and helped water and nutrients reach the roots of Piny and other plants.
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				[image: Radici intrecciate di un albero con un fungo rosso e bianco che cresce su un piccolo ciuffo di erba in uno stile pittorico digitale.
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					One day, after a heavy rain, Fungy noticed that the water was different.

				

			

			
				
					“Oh no!” he said. “The water is not clean, it is polluted! Our white threads are weakening...”

				

			

			
				
					The little plants around the pine tree looked wilted. The insects moved away to find a better place. Even Piny felt that his roots were unhappy.
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				[image: Albero con radici estese visibili nel terreno disegnato in stile illustrativo con sfondo di cielo e vegetazione.
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					Fungy gasped: “Piny! We have to protect the forest.”

				

			

			
				
					Encouraged by his friend, Piny nodded and spread his roots further to connect with even more organisms and roots of other plants. “I am sure everyone can help, the more and more different we are, the better.”
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				[image: Un albero con radici visibili nel terreno e tre ingrandimenti che mostrano dettagli delle radici e organismi microscopici nel suolo in uno stile illustrativo.
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					Fungy invited his mushroom and microbe friends to work even harder. Together, they cleaned the soil, fed the soil with nutrients from the dead leaves and nourished the pine tree’s roots.
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				[image: Un albero con radici visibili nel terreno, circondato da piccoli alberi e animali, sotto un cielo azzurro con nuvole e sole.
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					Little by little, the soil became rich and strong again. The plants regained their green color, the insects returned, and the birds sang on Piny’s branches.

				

			

		

		
			
				[image: ]
			

			
				[image: Un albero con radici visibili nel terreno e un fungo con radici sotterranee collegate a un uccello su un ramo in uno stile illustrativo.
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					Piny looked at his roots and said: “Thank you, Fungy. You’ve taught me a valuable secret: the white threads that live beneath our feet make the whole forest alive and happy.”

				

			

			
				
					Fungy smiled and replied: “Yes, and together we must always protect them! Together we share the same home and the same future.”

				

			

		

	
		
			
				[image: Due foglie verdi con occhi e una bocca sorridente sono disegnate sopra un quaderno aperto con schizzi e altre piccole foglie.
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					The story of Birchy’s leaves

				

			

			
				
					Words by Nada Hamdani Illustrations by Midori Yajima
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				[image: Due foglie verdi con occhi e bocca sorridente sono disegnate vicino a due alberi con tronchi bianchi in uno stile illustrativo.
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					In a forest near a big city lived a birch tree called Birchy. Two leaves from Birchy fall to the ground in spring.

				

			

			
				
					“Oh, what a strange adventure!” says the first.

				

			

			
				
					“Yes, now we are free to explore the city!” replies the second.
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				[image: Strada curva in città con due automobili, edifici moderni e due foglie verdi sul marciapiede in stile disegno digitale.
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					The two leaves float in the wind and land near a sidewalk. They look around: cars, buildings, gray roads.

				

			

			
				
					“Everything is so hot and noisy here...” remarks the first leaf. 

				

			

			
				
					“Not like under our tree...” sighs the other.
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				[image: Un disegno stilizzato mostra un piccione appoggiato su un bordo grigio con due foglie verdi sparse su una superficie chiara.
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					They slide across the hot asphalt.

				

			

			
				
					“Ouch! Why is the ground so hot?” asks the second leaf.

				

			

			
				
					A pigeon answers them:“There is too much concrete, which keeps the heat. There are no trees or plants to cool the land down. This makes our city so much hotter than where you come from. We call it the urban heat island effect.”

				

			

		

	
		
			
				[image: ]
			

			
				[image: Un uccello marrone chiaro è posato su una superficie chiara vicino a due foglie verdi con faccine disegnate e un ramo scuro.

Descrizione generata da AI]
			

			
				
					[image: ]
				

				
					[image: ]
				

			

			
				
					[image: ]
				

				
					[image: ]
				

			

			
				
					28

				

			

			
				
					28

				

			

			
				
					A bus drives by, spewing black smoke.

				

			

			
				
					The leaves cough. “Yuck, what is that?” “It’s air pollution… I have seen leaves like you filtering it, but we don’t have enough trees here” explains a sparrow that lands near them.
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				[image: Due mani tengono due foglie verdi su uno sfondo azzurro con un alone bianco al centro.
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					The two leaves remember their big tree Birchy. “Our birch tree provided shade, fresh air, and even shelter for birds...” they understand that if there were more trees, they could have really been protectors of the city. But what could they do about it?

				

			

			
				
					A little child, Naël, picks up the two leaves.
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				[image: Una persona con capelli ricci tiene un libro aperto davanti a un gruppo di persone sedute a banchi in una stanza mentre sul pavimento sono sparsi foglie e piccoli oggetti.
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					“How pretty you are! Did you come from the big birch tree in the forest?” He slips them into his science notebook.

				

			

			
				
					“My teacher Nourine says that trees are the lungs of the city.”
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				[image: Tre foglie disegnate in stile acquerello su uno sfondo giallo, con una foglia verde in alto, una foglia secca al centro e un ramo con foglie bluastro in basso.
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					Nourine walked among the students’ desks and said:

				

			

			
				
					The next day at school, Naël shows the leaves to his classmates. Teacher Nourine explains to the students: “Trees cool our streets, filter the air, and provide shelter for animals. Without them, the city would be dreary and unbreathable.”

				

			

			
				
					“Trees can also talk to us with their leaves and lichens: green and healthy leaves mean the tree is happy, yellow or damaged leaves mean it might need help, and some lichens grow only when the air is clean. These are little signs that tell us how the tree and the air are doing.”
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				[image: Un disegno stilizzato mostra un libro aperto con due foglie verdi sulle pagine e uno sfondo arancione con una vegetazione verde sullo sfondo.
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					The two leaves, hidden in the notebook, whisper: “What if more trees were planted in all cities?” They imagine avenues full of greenery, with children playing in the shade.
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				[image: Persone con capelli lunghi e corti sono inginocchiate e sedute mentre piantano alberi in un terreno all'aperto con vasi di piante vicini.
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					The students decide to launch a project with the help of their teacher: planting trees around their school. “We’re going to create a small forest in the city!”, they all shout together.
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				[image: Una scrivania con un libro aperto, una tazza e una sedia davanti a una finestra che mostra un paesaggio urbano con alberi e persone disegnato in stile acquerello.
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					Years later, the Birchy’s leaves became a dried souvenir in a notebook. Outside, new young trees grew from seeds that had fallen into the soil long ago. The city is cooler, more beautiful, more alive. And the leaves whisper in the wind: “Mission accomplished.” 

				

			

		

		
			
				[image: Un albero disegnato ad acquerello con foglie verdi e gialle che cadono e un volto triste sul tronco.

Descrizione generata da AI]
			

			
				
					[image: ]
				

				
					[image: ]
				

			

			
				
					[image: ]
				

				
					[image: ]
				

			

			
				
					35

				

			

			
				
					35

				

			

			
				
					What is wrong with the oak?

				

			

			
				
					Words and illustrations by Katarina Šoln
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				[image: Un albero con foglie verdi e gialle ha un volto triste disegnato sul tronco e si trova su un prato verde.
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					The old oak is the mightiest tree in the forest. Its acorns provide food for deer and squirrels. Birds nest in its crown, and a mouse has made its home among the roots. Then, one summer, its branches begin to droop and the oak is no longer smiling. 

				

			

			
				
					What could be wrong with the oak?
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				[image: Un disegno acquerellato raffigura un cappello di paglia con un fiocco rosa, due nocciole, un bruco colorato con un volto sorridente e un bicchiere di limonata con una cannuccia.
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				[image: Un disegno acquerellato raffigura un cappello di paglia con un fiocco rosa, due nocciole, un bruco colorato con un volto sorridente e un bicchiere di limonata con una cannuccia.
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				[image: Un disegno acquerellato raffigura un cappello di paglia con un fiocco rosa, due nocciole, un bruco colorato con un volto sorridente e un bicchiere di limonata con una cannuccia.
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				[image: Un disegno acquerellato raffigura un cappello di paglia con un fiocco rosa, due nocciole, un bruco colorato con un volto sorridente e un bicchiere di limonata con una cannuccia.
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					“Are you hot?” asks the deer, offering the oak a colorful hat. No, the forest is full of trees that cool the air and give shade.

				

			

			
				
					“Are you hungry?” asks the squirrel, carrying a bunch of crunchy, golden hazelnuts. But the oak cannot eat hazelnuts. It needs the sun and clean water to make sugar through photosynthesis.

				

			

			
				
					“Is anyone bothering you?” asks the jay, looking over its leaves for caterpillars. No, there are no caterpillars. But oh! The leaves are no longer green. They have turned bright yellow! 

				

			

			
				
					“Are you thirsty?” asks the rabbit, offering the oak some lemonade. No, it rained yesterday. But the raindrops had a terrible smell… 
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				[image: Un gufo stilizzato con occhi grandi e piumaggio maculato è disegnato accanto a una serie di edifici stilizzati con fumo che si alza verso l'alto in uno stile acquerello.
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					“Our oak is sick,” observed the owl. “Toxic rain fell from the clouds. We animals hid in the crown or underground, but the oak had no umbrella to protect itself.”

				

			

		

		
			
				[image: ]
			

			
				[image: Un tronco d'albero tagliato con anelli visibili e alcuni funghi bianchi che crescono attorno alla base su un prato verde.
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					“We will take care of our oak,” the animals decided, and they quickly brought it water and a blanket. But nothing helps. The branches dry out. The leaves fall. The bark peels off. One day, the old oak falls. “We’re too late,” the animals sobbed.
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				[image: Una pianta con grandi foglie verdi cresce da un terreno con radici che formano la figura stilizzata di una persona sorridente con un cappello a forma di ghianda.
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					“Look!” suddenly exclaimed the mouse. By the stump of the old oak, a young oak has started to grow.
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					What is CLEANFOREST?

					Forests are amazing! They clean the air, keep the Earth cool, and give us water, food, and energy. They also make people feel happy and healthy, especially in cities.

					But forests are in danger. There are more heatwaves, droughts, and pollution. These changes make it harder for forests to stay strong and help us.

					That’s why a group called CLEANFOREST works together to understand and protect forests and their inhabitants. It includes many scientists from different countries who study trees, soil, air, water and climate. Many of them are young researchers with new ideas!

					By studying forests, scientists learn how they work and how to help them when they are in trouble. This book is part of that mission. We hope it helps you discover forests, and maybe one day, you can become a scientist too!

					Learn more about CLEANFOREST here: https://cleanforest.eu
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					Scientific notes

					The role of leaves

					Leaves are like tiny food factories for trees. They use sunlight to make food so the tree can grow. Many animals use leaves too! Birds build nests with them, and caterpillars like to eat them. Leaves also give us shade and help keep the air cool. In autumn, leaves turn yellow and fall to the ground. But their job is not finished! When leaves fall, they slowly break down and become food for the soil, helping new plants grow. In cities, trees and their leaves are especially helpful: they clean the air, cool the streets, and help rainwater soak into the ground instead of causing floods.

					Oak forests and their health problems

					Oak trees are some of the most important trees in European forests. A single oak tree can be like a big “home” for up to 2,000 different species of living organisms. Birds like owls and woodpeckers, squirrels, insects, and many others all depend on oak trees. Oaks provide food, shelter, and safe places for animals to live and grow. Even when an oak tree dies, it continues to help nature. Its wood becomes food for fungi, bacteria, and small creatures like beetle larvae. Nothing is wasted in the forest!
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					However, oak trees are facing problems. Long periods without rain (drought), tiny pests, diseases, and pollution can make them weak. One type of pollution is acid rain, which forms when smoke from cars and factories mixes with rain in the air. This can damage trees and make it harder for them to stay healthy.

					Tree roots

					Tree roots grow underground, where we usually cannot see them. They act like strong anchors, holding the tree firmly in place so it does not fall. At the same time, roots absorb water and nutrients from the soil to help the tree grow. Roots also protect the soil. They stop it from being washed away by rain and help water sink into the ground, keeping the soil healthy. Underground, roots create a busy world where many tiny animals and microorganisms live. Roots have special helpers called fungi. Together, they form partnerships called mycorrhizae. These helpers allow trees to share water and nutrients more easily. When many different plants grow together, their roots and fungi can even help clean the soil and water by trapping harmful substances. The more plants and fungi there are, the better this teamwork works and the healthier the forest becomes.
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				[image: Persona con capelli lunghi e occhiali che sorride indossando una giacca di pelle marrone sopra una camicia blu e una gonna a fantasia floreale in un parco all'aperto.
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				[image: Persona con capelli lunghi e scuri che indossa una camicia rossa sopra una maglietta nera e due collane sottili, seduta in un ambiente interno.
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					Nada Hamdani (1995) is a surveying engineer, professional drone pilot, and PhD researcher. Her research focuses on tree species classification in urban environments. Nada is dedicated to creating educational content for young audiences and co-authored with Ahmed Hamdani several educational books, including the “Génie des sciences” series (Éditions Sochepress) and a series on animals. 

					Katarina Šoln (1993) is a Slovenian biologist, writer, and illustrator. She is a teaching assistant at the University of Primorska, Slovenia. Katarina has been writing popular science articles for more than 13 years and preparing biological workshops for children. Among her works, there are the teen novel “Mreža” (2010) and the children’s book “Tine and the Wolf Plant” (2023) published by the COST Action ConservePlants. 

				

			

			
				
					Bionotes
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				[image: Una persona con capelli lunghi e scuri indossa una giacca nera e pantaloni blu mentre tiene rami sottili in una foresta con alberi spogli e vegetazione verde sullo sfondo.
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				[image: Persona con capelli mossi di media lunghezza che indossa una maglietta nera a maniche corte e orecchini a cerchio.
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				[image: Persona con capelli corti e mossi che sorride indossando un maglione marrone e una collana con pendente dorato su sfondo chiaro.
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					Midori Yajima (1995) is a PhD candidate in Botany at Trinity College Dublin and is interested in all aspects of global change. Midori is committed to making science accessible, and enjoys pairing academic work with public engagement, grassroots initiatives, and educational experiences. Since 2020 she has been producing written and illustrated contents for public outreach events, magazines, blogs and scientific presentations.

					Rossella Guerrieri is the chair of the CLEANFOREST COST Action. She is an associate professor at the Department of Agricultural and Food Sciences at the Alma Mater, University of Bologna, and studies how forests grow and how they respond to environmental changes such as climate change and pollution. She believes that a children’s book can plant the seeds of small changes for a better future and inspire the next generation of scientists.

					 Silvana Munzi is the science communication coordinator of CLEANFOREST. She is an environmental scientist at the University of Lisbon, in Portugal, where she is involved in several citizen science projects. She loves talking about her work because she believes that if people understand what scientists are doing, they will be more willing to help and, together, we can make the world a better and more sustainable place. 
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					Ti è piaciuto il libro?Faccelo sapere!

				

			

			
				[image: Codice QR nero su sfondo bianco con un motivo quadrato complesso per la scansione digitale.
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							[image: Disegno a linee sottili che rappresenta due ciuffi di erba o piante sottili su sfondo bianco.
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							[image: Un disegno a matita raffigura un uccellino posato su un ramo con foglie sottili e allungate.
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							[image: Disegno a linee sottili che rappresenta un uccello stilizzato con ali grandi e dettagliate.
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							[image: Disegno a matita di una foglia con venature sottili e alcune gocce d'acqua.
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							[image: Foglia disegnata a linee sottili con due fori visibili sulla superficie.
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							[image: Disegno a linee sottili di un ramo con foglie irregolari e sottili dettagli botanici.
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								[image: Disegno a linee sottili di un fungo con due occhi stilizzati sulla parte superiore del cappello.
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								[image: Disegno a linee sottili di un fungo con due occhi stilizzati sulla parte superiore del cappello.
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				[image: Logo con un termometro stilizzato che si trasforma in un albero con foglie verdi e blu e la scritta CLEANFOREST accanto.
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				[image: Logo grigio con un simbolo geometrico esagonale e la scritta "cost European Cooperation in Science & Technology" in caratteri maiuscoli.
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				[image: Logo della bandiera dell'Unione Europea con testo che indica il finanziamento da parte dell'Unione Europea.

Descrizione generata da AI]
			

			
				
					[image: Sagoma stilizzata di una persona con capelli corti e abbigliamento semplice in blu su sfondo bianco.
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					[image: Sagoma stilizzata di una persona con capelli corti e abbigliamento semplice in blu su sfondo bianco.
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				[image: Codice a barre nero su sfondo bianco con numeri sotto.
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					Forests may look simple, but they are full of hidden wonders.

					Many things happen in a forest at any moment: trees, plants, animals, and microorganisms work together continuously to ensure that the forest is healthy. From the biggest to the tiniest inhabitant, they all have very important roles.

					Forests teach us how to be strong, how to face challenges, help each other, and keep growing. They also take care of us by cleaning the air, keeping the Earth cool, and protecting nature. That’s why it’s important for us to take care of forests too.

				

			

			
				
					This book is based upon work from COST Action CA21138 (CLEANFOREST) “Joint effects of CLimate Extremes and Atmospheric depositioN on European FORESTs”, supported by COST (European Cooperation in Science and Technology).

				

			

			
				
					COST (European Cooperation in Science and Technology) is a funding agency for research and innovation networks. Our Actions help connect research initiatives across Europe and enable scientists to grow their ideas by sharing them with their peers. This boosts their research, career and innovation.
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