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The News This Week   

Owl-inspired Technology 
Swooping down on their unsuspecting prey, owls can 

achieve near-silent flight thanks to specialised feathers 

with a serrated edge.  
 

Positioned on the leading edge of the wing, these 

serrations are comb-like structures that influence airflow 

by disrupting high frequency, turbulent swirling eddies of 

air, making them smaller and quieter. In owls, 

these serrations are more developed in nocturnal species as opposed to diurnal (daytime) species. 
 

Suppressing noise pollution in urban areas is an important environmental goal for many, and in turbine engines 

(such as those in wind turbines, aeroplanes and drones), it’s the trailing-edge noise that is the dominant source of 

unwanted sound. Now, a team from Xi’an Jiaotong University in China have examined the unique features of 

owl wings to inform a new airfoil design to reduce this trailing-edge noise, in a new study published in Physics 

of Fluids. 
 

“Nocturnal owls produce about 18 decibels less noise than other birds at similar flight speeds due to their unique 

wing configuration,” said author Xiao Min Liu. “Moreover, when the owl catches prey, the shape of the wings is 

also constantly changing, so the study of the wing edge configuration during owl flight is of great significance.” 
 

Using the example of an airfoil, the layer of air lying over the upper and lower surface is known as the boundary 

layer, which is thicker towards the trailing edge. Trailing-edge noise, therefore, is generated when this boundary 

layer flows along the back of the airfoil and back through the trailing edge, where it scatters and creates acoustic 

energy (noise). 
 

The researchers conducted a series of studies using noise calculation and analysis software applied to airfoil 

designs with features inspired by the serrated edges found on nocturnal owl wings. Not only did they find that 

noise was suppressed, but also that asymmetric serrations had a greater effect than symmetric ones. 

Previous studies, however, have found that although effective, noise reduction in rotating machinery is not 

universal and it depends on the final application. 
 

“At present, the blade design of rotating turbomachinery 

has gradually matured, but the noise reduction 

technology is still at a bottleneck,” explained Liu. “The 

noise reduction capabilities of conventional sawtooth 

structures are limited, and some new non-smooth 

trailing-edge structures need to be proposed and 

developed to further tap the potential of bionic noise 

reduction.”  
 

Owl’s flight through gusty winds could inspire new aircraft designs 
 

https://royalsocietypublishing.org/doi/10.1098/rsfs.2016.0078
https://aip.scitation.org/doi/full/10.1063/5.0076272
https://aip.scitation.org/doi/full/10.1063/5.0076272
https://www.sciencefocus.com/tag/birds/
https://www.researchgate.net/profile/Xiao-Liu-28


In another piece of new researchBritish scientists  found that the instant adjustments of a barn owl’s wings in 

response to gusts of wind could have a major influence on the future design of small-scale aircraft. 
 

The team of veterinary and aerospace experts scrutinised every aspect of the bird of prey as it flew over a series 

of vertical updrafts created by powerful fans in a specially designed hangar. Using specialised monitoring 

equipment the scientists recorded in minute detail how the barn owl rejected sudden gusts of wind by changing 

the position, shape and angle of its wings. 
 

Their findings, published in the Proceedings of the Royal Society B, reveal that the owl reacted virtually 

instantaneously to sudden blasts of wind, keeping its head and torso stable as if they were on a suspension 

system. The secret to this immediate response lies in the bird’s hinged shoulder joints, which allow its wings to 

rise instantly when buffeted by gusts, says Professor Richard Bomphrey, professor of comparative biomechanics 

at the Royal Veterinary College and one of the authors of the study. 

 
Graphic demonstrating the response of the owl wings to various degrees of gusting. The paper's findings show the wings reject gusts of 

wind almost instantaneously without neural response – suggesting the design of the wings alone is intrinsic in their ability to cope with 

choppy conditions during hunting, accessing nests and and landing. 
 

 “It’s a mechanical linkage that doesn’t require any of the bird’s brain to engage; there’s no sensory feedback 

required, or motor neurone output,” he explains. “It’s operating at its peak within 80 milliseconds. The bird 

hasn’t got time to look around and notice that it is being knocked up into the air and respond to that by changing 

its wing position.” 
 

In a two-stage process, this first passive reaction rejects about one-third (32%) of the vertical impulse of the 

wind, says Bomphrey, effectively buying the bird time before it can respond actively by adjusting the angle of its 

https://royalsocietypublishing.org/doi/10.1098/rspb.2020.1748
https://www.rvc.ac.uk/about/our-people/richard-bomphrey
http://www.rvc.ac.uk/


wings and tail to counteract the rest of the gust. The ability to remain stable in the teeth of strong and sudden 

changes in wind is vital for them to perform key tasks, such as landing safely or catching prey, he says. 

 

For the experiment, Lily, a captive-bred trained barn owl, flew from a perch to her trainer’s glove over vertical 

jets created by a bank of 0.5m diameter fans, operating at low, medium and high intensities. The fastest wind 

speed created an updraft equivalent to the forward speed of the bird, yet the owl’s flight continued unperturbed. 

The research team deployed high-speed, video-based 3D surface reconstruction, computational fluid dynamics 

(CFD) and computerised x-ray imaging (known as computed tomography or CT scans) to monitor the flight path 

of the owl as it ran the gauntlet of the powerful updrafts and to compare this real-life performance with a 

computer-simulated bird with fixed, rigid wings. “In a conventional aircraft, wings transmit enormous loads to 

the fuselage during turbulence, forcing aircraft manufacturers to heavily reinforce the point where the two meet.” 
 

Bomphrey is also part of a team that has created a 

mechanical model that replicates the hinged wing 

action of the owl, although the results are yet to be 

published. The aircraft in question is a glider that 

mimics birds by allowing its wings to rise instantly 

and automatically when struck by updrafts, 

although its design falls well short of the natural 

world’s more sophisticated ability to change the 

shape and angle of a wing. “It works remarkably 

well and is very bird-like,” says Bomphrey. 
 

The owl's ability to adjust its flight to winds instantaneously 

– almost pre-emptively – has been coined by researchers as a 

'preflex' reaction 

 

From an engineering perspective, the action of a bird’s wing hinge is analogous to a car’s suspension, which 

allows the wheel assembly to move up and down in relation to bumps in the road, protecting passengers inside 

from jarring and jolts, says Dr Jonathan Stevenson, research associate in the Faculty of Engineering at Bristol 

University, who was also involved in the study. 
 

He likens the owl’s ‘preflex’ reaction to a ball striking the sweet spot of a bat or racquet, an action that creates no 

jarring. “The centre of percussion, or sweet-spot, where the wind hits the wing is key to our understanding. If 

load acts through that sweetspot the bird gets pure rotation around its shoulder, with no upward or downward 

jolt,” says Stevenson. 
 

The ability of birds to cope effortlessly with the 

turbulent impact of wind at low altitude flight 

holds exciting prospects for engineers designing 

low-speed, unmanned aerial vehicles (UAVs), 

better known as drones, which face unpredictable, 

swirling updrafts when flying between and above 

urban buildings, says Stevenson.  
 

The hinged wing AlbatrossONE prototype – one of the 

designs incorporating flexible, wind-responsive wings into 

its design to combat forces exerted on the craft during flight 
 

But whether the theory will scale up to passenger aircraft remains an open question. The Reynolds number, 

which represents the ratio of inertial forces (those resistant to motion) to the viscous (sticky) forces of air 

molecules, ranges from about 100,000 for an owl to 30 million plus for an airliner in cruise, so principles that 

work at small scale may not translate to airliners, he cautions. 
 

https://www.nationalgeographic.co.uk/space/2019/01/eclipses-and-very-best-sky-watching-events-january
https://www.nationalgeographic.co.uk/space/2019/01/eclipses-and-very-best-sky-watching-events-january
http://www.bristol.ac.uk/engineering/departments/aerospace/people/367836/overview.html
https://www.grc.nasa.gov/www/BGH/reynolds.html
https://ntrs.nasa.gov/api/citations/19810012493/downloads/19810012493.pdf


Nevertheless, the concept of hinged aircraft wings is not new – back in 1937 Rolland Sabins patented a system to 

reduce or absorb shocks in the air and when landing, where “the wings are arranged for deflection upwardly or 

downwardly from their normal positions relative to the other parts of the structure in response to changes in load 

on the wings.” 
 

Moreover, the practice of biomimicry, whereby engineers and designers examine what they can learn and apply 

from nature, is well established. Airbus, for example, has experimented with copying the small, tooth-like riblets 

of sharkskin as a coating for plane wings and fuselages to improve aerodynamics, and the same aircraft 

manufacturer is also behind AlbatrossOne, a prototype which features hinged wingtips similar in function to the 

barn owl studied by the British scientists. Ironically, albatrosses are one of very few birds (another is the petrel) 

that have the ability to ‘lock’ their wings at the shoulder for long-distance soaring, although they can unlock 

them swiftly to deal with sudden blasts of wind. 
 

AlbatrossOne, created where Concorde was developed in Filton, Bristol, deploys hinged wingtips of up to one-

third of the length of its wings. The hinges allow the outer section of the wings to flex in response to gusts of 

wind, significantly reducing the load on the aircraft and cutting the impact of turbulence. In a conventional 

aircraft, wings transmit enormous loads to the fuselage during turbulence, forcing aircraft manufacturers to 

heavily reinforce the point where the two meet. 
 

The AlbatrossOne prototype, based on 1:14 scale model of an A321 airliner, has already undergone test flights 

and achieved proof-of-concept in July last year. In an online briefing, Tom Wilson, Airbus semi-aeroelastic hinge 

project leader, said hinged wing-tips could pave the way for a step change in aircraft performance. “A major 

increase in wingspan with minimal impact on wing weight would reduce drag, leading to significant reductions 

in fuel burn and CO2 emissions,” he says. “Lift-induced drag accounts for about 40% of a large aircraft’s drag. 

But this figure falls as the wing span increases.  
 

The semi-aeroelastic hinged wing-tips’ span could potentially be increased beyond 50 metres without increasing 

wing weight.” Fixed wings of this length would either risk transferring unbearable loads to the aircraft in high 

winds or demand excessively heavy extra reinforcement. So could lessons from the feathered albatross actually 

make it into production? “There’s still a lot of engineering work required before we can prove it’s a viable 

product,” says James Kirk, AlbatrossONE chief engineer. “But the project team is motivated to achieve this goal 

and to inspire other engineers to think ambitiously about future aircraft.” 
 

Ancient Urban Enigmas 
While big sprawling cities are certainly a modern phenomenon, urban centres have existed across the globe for at 

least 6,000 years. Whether as a result of human conflict or natural disasters many metropolises have faced tough 

times and yet their ruins stand today, offering a window into a vanished world. Here are a few beautiful images 

of some of the most celebrated ancient cities on Earth. 
 

 

 

Butrint, Albania 

Inhabited since prehistoric times, Butrint in 

southern Albania has quite a story: it was a 

Greek colony, a Roman city, an episcopal centre, 

a Byzantine outpost and briefly occupied by the 

Venetians. By the 4th century BC, the growing 

metropolis included a theatre, acropolis and 

forum while in the 1st century AD, the Roman 

Emperor Augustus Caesar further expanded the 

city by building an aqueduct and bathhouse. 

https://patents.google.com/patent/US2066649
https://www.airbus.com/newsroom/news/en/2018/01/biomimicry--engineering-in-nature-s-style.html
https://www.airbus.com/newsroom/news/en/2018/01/biomimicry--engineering-in-nature-s-style.html
https://www.airbus.com/newsroom/stories/the-albatross-is-inspiring-tomorrows-next-generation-of-aircraft-wings.html
https://www.nationalgeographic.com/animals/birds/group/albatrosses/
https://www.bto.org/develop-your-skills/bird-identification/videos/identifying-petrels
https://www.nationalgeographic.co.uk/science-and-technology/2019/08/how-concorde-pushed-limits-then-pushed-them-too-far
https://www.youtube.com/watch?v=R9SRn5n7enQ
https://www.airbus.com/newsroom/stories/freely-flapping-wing-tips-took-a-leap-forward.html
https://www.linkedin.com/in/thomas-wilson-2a363a49/?originalSubdomain=uk


Thanks to its turbulent past Butrint is a hodgepodge of 

architectural styles that span three millennia of 

Mediterranean history. The stupendous mosaic on the 

floor of the 6th-century Baptistery, a homage to 

Christianity, is an amazing spectacle. The city is built 

on a peninsula in a marshy landscape amid lush 

greenery in what is today a national park. 

Yaxchilán, Mexico 

In southern Mexico close to the border with 

Guatemala, this ancient Mayan city is famed for its 

impressive sculptured stone lintels above doorways 

and windows featuring hieroglyphic texts that describe 

the dynastic history of the area. The name Yaxchilán is 

said to mean Green Stones in one Mayan language. 

Dating from the 4th century AD, the buildings are 

covered with elaborate decorations. Stone monoliths, 

known as stelae, carved with writing or decoration, 

stand imposingly outside major buildings. Shrouded in 

jungle, Yaxchilán’s strategic location on the banks of 

the Río Usumacinta made it one of the most important Mayan cities. A series of wars ended the city's occupation 

in the 9th century AD. 

Timgad, Algeria 

The largest Roman settlement ever built in North Africa, Timgad was founded in AD 100 by the emperor Trajan 

and constructed for retired military personnel. Standing high on a plateau, it is strewn with arches, columns and 

crumbling walls. Despite being far from Rome, Trajan 

built the city as a model Roman town with the original 

grid pattern of streets, including the Decumanus 

Maximus, the city's main east-west artery which is still 

visible.  
 

The city’s enormous 3,500-seat amphitheatre is largely 

intact. The library, which dates from the 3rd or 4th 

century AD, is thought to have once been stocked with 

around 3,000 papyrus rolls. In the 5th century, the city 

was sacked by the Vandals and went into decline and 

abandonment. The Scottish explorer James Bruce then 

came upon the ruins in late 1765, buried in the desert.   



 

Ephesus, Turkey 

Set on the western Turkish coast, Ephesus is the 

Mediterranean’s most complete Greco-Roman city. 

Founded in the 10th century BC, the city attracted 

merchants, sailors and pilgrims from the world over. In 

133 BC, it became a Roman province and under 

Augustus Caesar became the first city of Roman Asia. 

Local legend says it was the last home of the Virgin 

Mary.   
 

Ephesus is the site of the Temple of Artemis, one of the 

Seven Wonders of the Ancient World, and although not 

much is visible today, the façade of the Library of 

Celsus, which dates from the time of Emperor Hadrian 

in the first half of the 2nd century AD, is still 

beautifully preserved. It was believed to have once 

contained 12,000 scrolls. The library was destroyed in 

AD 262 in an earthquake but the façade was rebuilt by 

archaeologists in the 1970s. 

 

Leptis Magna, Libya 

Leptis Magna, on the Mediterranean coast of 

Libya, was one of the Roman empire’s most 

beautiful cities. Founded in the 7th century BC, it 

was the birthplace, in AD 145, of Septimus 

Severus, who enlarged and embellished the city 

when he became emperor in AD 193. Much of its 

wealth was based on olive oil production exported 

to the rest of the empire via its port. 

1st century AD, the Roman Emperor Augustus 

Caesar further expanded the city by building an 

aqueduct and bathhouse.  

 

 

 

Having been buried under sand for centuries, the 

city is staggeringly well preserved. There are 

gorgeous baths featuring colourful paintings of 

hunting scenes, a decorated triumphal arch 

constructed by Septimus Severus and an 

amphitheatre with views of the Mediterranean 

beyond. The city was devastated by a tsunami in 

AD 365 and went into decline until excavation 

work in the 20th century. 

 

 

 



 

 

Tikal, Guatemala 

Deep in the rainforests of northern Guatemala lies 

Tikal, a Mayan citadel dating from the 4th century 

BC until the 9th century AD. It has wonderfully 

preserved stone temples, palaces and public 

squares. Tikal is one of the most important and 

largest archaeological sites of Central America 

dating from before the time of Columbus.  

 

 

 

 

 

There were once thousands of structures in this great 

city. The Great Plaza lies at the centre and is flanked 

by two enormous pyramids on the east and west and 

by an acropolis on the north and south. There are 

myriad temples, some rising to heights of over 130 

feet. The city isn't the only attraction here either as 

the surrounding area is abundant in exotic flora, 

wildlife and hundreds of species of birds. 

 

 

 

 

 

 

Ayutthaya, Thailand 

The second capital of the Kingdom of Siam (now 

Thailand), Ayutthaya, dating from the 14th century, 

was once one of the world’s largest and most 

cosmopolitan cities. For 400 years, it was a centre of 

art, architecture and literature until its destruction by an 

invading Burmese army in the 18th century. 

 

 

Set 89 km north of Bangkok, its mesmerising ruins are 

testament to the city’s past architectural splendour: lofty 

reliquary towers sit by huge Buddhist monasteries, many 

partially restored and providing a glimpse into what was 

once one of Asia’s most important centres of commerce 

and diplomacy. Centuries of tree roots twisting their way 

through many architectural features give the city a 

mystical air 

 

 

 



Herculaneum, Italy 

Like its better-known neighbour Pompeii, Herculaneum 

on the southwest Italian coast, was also destroyed when 

Mount Vesuvius erupted in AD 79. However, although 

Pompeii is architecturally more impressive, it's thought 

the volcano’s flow of dust and ash helped preserve 

Herculaneum’s buildings to a higher degree. The 

regular streets, houses, shops and brothels provide a 

fascinating snapshot of everyday Roman life.   

The city’s wealthy elite lived in fine villas embellished 

with beautiful mosaics and multicoloured marble. Life 

began as normal on that day in late summer AD 79 and 

ended with this urban centre, along with most of its 

population, being tragically wiped out. So much of the 

city, including the remains of some inhabitants, are 

perfectly preserved in this haunting time capsule.  

Sigiriya, Sri Lanka 

The spectacular city of Sigiriya sits atop a 600-foot 

high granite peak rising from lush plains in central Sri 

Lanka. It takes a strenuous climb of 1,200 steps up the 

sheer cliff edge to reach the top. Meaning Lion Rock, 

the city was built by King Kashyapa around AD 477 as 

the centre of his empire. 

The complex includes a palace area surrounded by 

fortifications, ramparts, paved pathways and 

landscaped gardens with ornamental pools. On a 

plateau about halfway up the rock, the original 

entrance was sculpted in the form of a lion with paws, 

head and shoulders carved into the stone. Sadly the 

head and shoulders are now missing. 

 

 

The rock’s sheer walls are embellished with frescoes 

celebrating female beauty, while the so-called Mirror 

Wall with smooth glazed plaster has evidence of 

centuries-old graffiti. King Kashyapa was said to 

enjoy seeing himself in the wall's beautifully polished 

surface. After the king's death, the city declined and 

later became a Buddhist monastery until abandoned in 

the 14th century. 

 

https://www.loveexploring.com/galleries/82255/pompeiis-secrets-that-are-only-just-being-uncovered?page=1


 

Volubilis, Morocco 

The beautifully preserved ruins of this ancient 

city in northern Morocco was once the capital of 

the Mauretanian kingdom in the 3rd century BC. 

It was incorporated into the Roman Empire by 

the emperor Claudius in AD 44  and grew in 

wealth and size. The city exported grain, olive oil 

and animals for gladiatorial contests. At one time 

there were 20,000 inhabitants but its position on 

the edge of the empire made it vulnerable to 

outside tribes. 

 

 

 

Volubilis covered around 42 hectares and was graced 

by grand houses decorated with exquisite mosaics. An 

aqueduct, constructed around AD 80, provided the 

city’s water and in AD 271, a grand arch to honour the 

emperor Caracalla was constructed. After the fall of 

Rome, the city was occupied for centuries by Muslim 

peoples but was deserted by the 14th century. 

 

 

 

 

 

Ostia Antica, Italy 

The oldest archaeological remains of this city date 

back to the 4th century BC when Ostia Antica became 

the commercial port for Rome just 10 miles) away. 

Julius Caesar developed the city as a major trade 

centre to keep Rome supplied with grain. Recently, 

archaeologists discovered a huge canal that linked the 

port to the river Tiber so goods could more easily be 

taken by barge to Rome. The spectacular amphitheatre 

pictured here was first constructed around 12 BC. 

 

 

Ostia Antica grew to 50,000 inhabitants in the 2nd 

century and 100,000 in the 3rd century. The city had a 

lighthouse, theatre and baths and the earliest synagogue 

ever found plus residential buildings, taverns and 

communal toilets. The city was mentioned by St 

Augustine in the late 4th century but it was already 

going into decline as the port silted up. Repeated 

invasions by Arab pirates further weakened commerce 

and by the 9th century it had been completely 

abandoned.  

 



 

Hampi, India 

Covering a vast area of over 4,100 hectares, the 

magnificent ancient ruins of Hampi in Karnataka, 

southern India combine temples, pavilions and 

palaces with the impressive natural landscape of 

boulders, banana groves and rice paddies. This 

Hindu complex contains around 1,600 structures 

which contemporary 16th-century European 

travellers described as prosperous and grand. Today, 

it's a UNESCO World Heritage Site. 

 

 

 

 

Dating from the 14th to 16th centuries, Hampi was 

the capital of the powerful Vijayanagar empire. The 

intricately carved decorations, ornate palaces and 

sophisticated water irrigation system that directed 

water around the city attest to its former glory. 

These magnificent Elephant Stables consist of 11 

domed chambers and are a wonderful example of 

Indo-Islamic architecture.  

 

 

 

 

 

Machu Picchu, Peru 

Built on a 2,500m ridge, the world’s most famous Inca site 

has a spectacular setting amid the Andean peaks of southern 

Peru. The stonemasons who constructed this city in the 15th 

century didn't use mortar, with the 150 buildings made from 

fine dry stone walls. Mystery still surrounds the purpose of 

the citadel, but it's thought to have been both a residential 

and religious centre. The name Machu Picchu is interpreted 

as Old Mountain. 

 

 

 

The city was probably home to fewer than 1,000 

people, who perhaps served a royal dynasty. The site 

was abandoned a mere hundred years after it was 

built, around the time of the Spanish invasion of 

Central America, although there is no evidence the 

Spaniards ever found the remote city. The myriad 

stone steps connecting temples, storehouses, palaces, 

baths and 700 agricultural terraces are testament to a 

lost but advanced civilisation. 

 

 



 

 

Petra, Jordan 

Known as the Rose City, Petra in southern 

Jordan was carved into the pink sandstone cliff 

faces of desert canyons by the Nabataeans in the 

1st century BC. The entrance to the city, flanked 

by 80m cliffs, opens up onto the Al Khazna or 

Treasury (pictured). This 40m building decorated 

with Corinthian columns and freezes, was 

probably built in the 1st century BC. 

 

 

 

 

 

 

The huge 1st-century AD theatre was carved out of 

solid rock and has three horizontal sections of seats 

separated by passageways and seven stairways. The 

Romans took control of the city in AD 106 and 

annexed the whole area. They ruled until the 4th 

century when an earthquake destroyed many 

buildings. The Byzantines then took over but the city 

was abandoned in the 8th century.  

  

  

Rewards For Getting This Far  
 

 



 
 

Quote: “How can a woman be expected to be happy with a man who insists on treating her as if she were a 

perfectly normal human being.” – Irish playwrite Oscar Wilde (1854-1900) 
 

Thought for the week: Fish and guests smell after 3 days. 
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