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The Maya people of Guatemala are among the shortest people in the world. Men on average hover a few inches above 5 feet and women a few inches below. But if they move to the United States as children, the Maya grow taller. That extra growth carries to the next generation: Maya children born to Guatemalan immigrants in the United States are roughly four inches taller than their peers in Guatemala, research by biological anthropologist Barry Bogin shows. Some of that gap disappears as children reach adulthood, but even then, Maya people in the United States are still taller than people in their native country.




Economists have long observed increases in height across immigrant communities worldwide. Improved nutrition and sanitation are the conventional explanations for such growth.
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But Bogin, of Loughborough University in England, and other researchers think there's more to it than just better health. Even wealthy children in Guatemala tend to be shorter than children who grow up in the United States. Moving a child from one society to another -- even if their lifestyle doesn't change significantly -- shifts their growth trajectory to match that of children in their new community, Bogin says.




His proposal that height has a social component rests on evidence that genetics and nutrition can't explain all variation in human height (SN: 5/13/20). It's also based on research in behavioral ecology showing that the growth of many social animals adapts in response to members of their community, a phenomenon referred to as "strategic growth." In species with rigid hierarchies, dominant members often grow larger while subordinate members stay smaller.




Strategic growth also drives growth in humans, Bogin proposed in 2021 in Human Biology and Public Health. His research suggests that height not only reflects a person's perceived social status within their community, but also their society's underlying political and economic conditions. For instance, height disparities are wider in highly unequal societies and shrink in more egalitarian ones. When people in highly stratified countries move to more egalitarian communities, they tend to grow taller, studies of Western countries suggest. Based on animal research, Bogin suspects hormones, including those released when the body is under stress, may modulate the social aspects of height.




"It all sounds like ... manifesting. You see other tall people and then also want to be taller and then you become taller."
Gert Stulp, sociologist





Many researchers agree that the stress of living in a harsh environment can suppress growth. But they balk at the idea that one's peers can influence height. "It all sounds like ... manifesting," says sociologist Gert Stulp of the University of Groningen in the Netherlands. "You see other tall people and then also want to be taller and then you become taller."




But Bogin is a renowned height researcher. His book Patterns of Human Growth, now in its third edition, is among the most widely read textbooks in the field. That reputation has left colleagues inclined to consider what might otherwise sound outlandish.




It's plausible that social status influences human growth, says behavioral ecologist Peter Buston of Boston University, who studies strategic growth in clown fish. But he urges caution. Bogin and his collaborators "haven't yet done the studies that I would like to see done to make the strong case," Buston says.




Framing height as at least partially socially driven could have profound implications for public health. Extreme shortness among children, or stunting, seen in some 149 million children under age 5 worldwide, might be a sign of social disadvantage rather than malnutrition, Bogin and others argue. What's needed in such cases may not be nutrition supplementation, the common approach, but programs that alleviate societal inequities.




Social status, size and clown fish




The clown fish Buston studies live in colonies of two to six fish. The largest member is the breeding female followed by the breeding male. The remaining fish, none of whom breed, get progressively smaller, so that each is about 80 percent the size of the fish ahead of it in rank, Buston has found.






This rigid hierarchy helps prevent conflict, Buston theorized more than two decades ago. A graduate student in his lab recently found that if a larger fish is introduced into a colony to replace a smaller fish, the large fish gets shunned. A smaller replacement fish doesn't.




In the wild, eviction, and the resulting exposure to predators, would be a likely death sentence. In clown fish at least, Buston says, "there's been really strong natural selection for individuals who can regulate their growth and turn their growth on and off."




Strategic growth also shows up in social mammals. Consider meerkats, which live in groups of three to 50 members with a dominant breeding pair that accounts for 90 percent of the group's reproduction. Those two meerkats are also typically the largest. Smaller, often younger subordinates help feed and care for the pups, with the largest nondominant animals replacing the dominant breeding pair if they die.




[image: Side-by-side photos of clownfish (left) and meerkats (right)]Clown fish and meerkats exhibit strategic growth, when an individual's growth adapts in response to social surroundings. Some research hints that humans might do the same.From left: AndamanSE/Getty Images; Utopia_88/Getty Images





In one experiment reported in 2016, researchers gave a nutritional supplement of hard-boiled eggs to some small, nonbreeding meerkats in a wild group, which helped the animals grow bigger. Meerkats that subsequently became dominant continued growing heavier in the two to four months after reaching the top rank, even when egg supplementation ended.




Hormonal changes associated with a rise in the social hierarchy may explain that continued growth, the researchers suspect. Dominant females have higher levels of the sex hormones estradiol and progesterone than subordinate females. And both dominant males and females have higher levels of cortisol, a primary stress hormone. Sex hormones and cortisol regulate growth in mammals (though high cortisol probably suppresses growth in humans).




Growing larger may come with trade-offs, the meerkat researchers think. Allocating extra resources to growth may well decrease disease-fighting ability or shorten life span.




Strategic growth may also occur in species with very different mating structures from clown fish and meerkats. For instance, among African riverine antelopes known as the puku, males fight for territory to attract females. A male with his own territory secretes more scent-marking hormones than males without one. The rise in hormones coincides with increases in the territorial male's size.




Height is a puzzle




But what factors influence human height and by how much remains an open question. Genetics is no doubt involved, though it doesn't seem to account for all patterns. Same for nutrition and sanitation. Evidence from the present and past hint that other factors must also be at play.




An analysis of 168,000 children in India and sub-Saharan Africa, for example, found that eldest sons in India were taller, on average, than eldest sons in Africa. But other Indian siblings were shorter than children of the same age and birth rank in Africa. The findings, reported in 2017, suggest that Indian children have the genetic potential to grow as tall as sub-Saharan African children, but for some reason only eldest sons attain that potential. The wealthiest families in India showed the widest height disparities between older and younger siblings, unexpected if nutrition or sanitation were the primary issues.




Archaeologist Samantha Cox of the University of Pennsylvania has found a similar height disparity among adult females in early Neolithic communities in Europe. Analyzing ancient DNA samples from skeletal remains that date back some 7,000 years, Cox discovered that females in North Central Europe (modern-day northern Germany) measured a couple inches shorter than females in South Central Europe (southern Germany, Austria and Slovakia), despite similarities in genetics and resource access. Males across both regions, meanwhile, were the same height, Cox's team reported in the February Nature Human Behaviour.




Northerners, however, had considerably more physical signs of stress than southerners. Cox thinks that may be due to the challenges northern Neolithic communities faced in growing food. Some social factor may explain why northern males were able to recover from that stress while northern females were not. Females in the north may have suffered discrimination. "It seems pretty clear that there is male preference here," she says.




These and other status-related differences in height have been observed in modern societies too. "High-social-status people are taller than low-status people...this is definitely true," Stulp says. For instance, tall people tend to earn more money than short people, creating a so-called height premium. 




That premium, though, varies by geography, researchers reported in 2023 in Economics & Human Biology. In wealthy, typically Western countries, such as the United States and Australia, the height premium is lower, on average, than in countries in Asia and Latin America. The researchers attribute this discrepancy to the role of environmental conditions, which become more variable as poverty rises. So compared with people in high-income countries, people in lower-income countries may more likely associate tallness with better health and fitness, resulting in a greater height premium.





Sibling rivalry




In a study of children in India and sub-Saharan Africa, birth order had more of an effect on height in India than in Africa. In India, the eldest son was taller than younger siblings, raising the average z-score of firstborns. For each cohort, the z-score represents the number of standard deviations from the average height of a reference population. The more negative the score, the shorter the cohort.




Child height by birth order in Africa and India



[image: A chart showing the mean height for age z-scores for firstborn, second born and third+ born from Africa and India]Source: S. Jayachandran and R. Pande/American Economic Review 2017B. PriceSource: S. Jayachandran and R. Pande/American Economic Review 2017B. Price






Economists have known for decades that height variations, especially those related to class or gender, can provide clues about a society's social order. "We know that height is very sensitive to inequality," says Joan Costa-Font, a health economist at the London School of Economics and Political Science.




Inequality has been linked to shorter populations overall. Such disparities show up early in life and tend to persist into adulthood. In one analysis, researchers evaluated the heights of more than 37,000 children ages 4 to 6 from five affluent countries. Inequality, measured on a standardized scale, varied; the United States was the most unequal, followed by the United Kingdom, Australia, the Netherlands and Sweden. Children in the Netherlands and Sweden were taller at every income bracket than children from the other three countries, researchers reported in 2019 in BMJ Paediatrics Open. And the disparity from country to country was widest for children in the lowest income bracket.




Even in well-off countries, where starvation is not a concern, inequality may aggravate stressors known to worsen health, and potentially height, such as low social belonging and caregivers' longer working hours, the researchers say. More egalitarian countries typically offer generous social programs that reduce such burdens.




Increasing social parity could explain why people in Western Europe have been growing taller for the last 140 years, says Bjorn Quanjer, a historical demographer at Radboud University in Nijmegen, Netherlands. But it can't fully explain why some populations are taller than others. Men born in 1980 average about 6 feet in the Netherlands compared with 5 feet, 9 inches to 5 feet, 11 inches elsewhere in Europe.




"All Western European countries grew taller, but the Netherlands outgrew them," Quanjer says. High education levels, low disease burden, good nutrition and genetics are all cited as possible explanations for that extra height. But, Quanjer says, "the simple answer is we don't know."




Do humans experience strategic growth?




Bogin and others, including pediatric endocrinologist Michael Hermanussen, theorize that strategic growth, as seen in clown fish and meerkats, might underpin at least some of what is going on.




Hermanussen has been identifying patterns in human height variations using European military records for decades. His research on conscript data on East and West Germans shows that before reunification began in 1989, East German conscripts were roughly one inch shorter than West German conscripts. 




That height disparity made little sense to Hermanussen, who runs a private practice in Altenhof, Germany. East and West German boys were genetically similar. What's more, both sets of boys were about the same height until age 12 or so, suggesting that nutrition wasn't likely the major contributing factor either.




After reunification, the height of East German conscripts steadily increased. Within five years they were as tall as West German conscripts. Hermanussen suspected that the massive social and political changes that occurred after the fall of East Germany's notoriously manipulative regime explained that collective growth spurt (SN: 5/16/23).




Others were skeptical, Hermanussen says. "People thought...it must be genes, it must be health, it must be nutrition."




Hermanussen went on to work on another population with human biologist Christiane Scheffler of the University of Potsdam in Germany and statistician Christian Assmann of the University of Bamberg in Germany. They found what Hermanussen and Scheffler now think is a sign of strategic growth in Swiss conscript data spanning three time frames: 1884-1891, 1908-1910 and 2004-2009. Looking at Switzerland as a single network with 169 cities linked via 345 roads, the team found that conscripts' height tended to cluster in more connected communities. If one community was relatively short, then the neighboring community was likewise short.





Growing taller




Maya children living in the United States are taller than their counterparts in their native Guatemala. About 50 percent of the cohort of Maya children measured in 1992 were born in the United States; 93 percent of the 2000 cohort were U.S.-born. Different social environments may help explain the differences in height.




Height of Maya children in Guatemala vs. the United States



[image: A chart comparing Maya, U.S. 2000; Maya, U.S. 1992; Maya Guatemala; U.S. children, 1990 age in years vs height (cm)]Source: P.K. Smith et al/Economics & Human Biology 2003B. PriceSource: P.K. Smith et al/Economics & Human Biology 2003B. Price











"The community effect was quite clear," Hermanussen says. "When you look at people who live in groups, they are almost all the same in height."




What's more, he found that increases in height in Switzerland over time varied from one district to another, but variation in height within a given community stayed the same. That is, everybody grew taller by roughly the same amount.




"It must be something in the air," Hermanussen recalls thinking, until he came across the meerkat experiment. What if, Hermanussen wondered, Europe's democratization, starting in places like Switzerland and the Netherlands in the mid-1800s, was akin to the equalizing in size of rival meerkats? As with the meerkats, such equalization could perhaps lead to a height race. Without a rigid hierarchy, people may continuously jockey for social position, Hermanussen supposes. "This makes people tall."




In human societies, social scientists refer to this freedom to rise in rank as social mobility. Bogin suspects a lack of mobility in Guatemala keeps people short. Inequality is high, with some surveys suggesting that just a couple hundred people control roughly half the country's wealth. Most Maya families live in poverty, with little opportunity for advancement. Even Maya and non-Maya families of means must contend with the constant threat of kidnappings for ransom and other violence.




People in Guatemala lack hope for a better future, Bogin argues. "Stress hormones block growth hormones."




In the United States, a cleaner environment and better food certainly help immigrants grow, Bogin says. But so, too, may social factors, including living in a safer world and optimism about the future.




The relationship between stunting and status




If height does have a social component, then conventional public health wisdom tying stunting primarily to starvation may need a rethink. Starvation unquestionably inhibits growth, Scheffler says. But just because a person is short does not mean they are starving.




For instance, in a study reported in 2020 in the European Journal of Clinical Nutrition, Scheffler and colleagues recruited more than 1,700 children, ranging in age from 6 to 13, from three areas of Indonesia: West Timor, among the poorest regions in the country; North Sumatra, a more affluent, low-industry province; and Bali, a wealthy tourist enclave.




The researchers measured both the children's height and skinfold thickness, or subcutaneous fat, at various spots on the body. Based on the skinfold thickness, none of the children who would've qualified as "stunted" showed signs of malnutrition. Zooming in on more than 700 children in West Timor, where stunting rates ranged from roughly 9 percent among youngsters from the wealthiest families to 47 percent among the poorest, the team again found no link between stunting and malnutrition.




Rather than a proxy for malnutrition, stunting is a proxy for social disadvantage, Scheffler argues. "It could be that malnourished people are stunted, but stunted people are not always malnourished."




"We know that height is very sensitive to inequality."
Joan Costa-Font, health economist





That could help explain a growing body of research showing that nutrition interventions do little to improve child growth, says anthropologist Emily Yates-Doerr of Oregon State University in Corvallis. "Global health professionals are finding it difficult to feed people taller."




Precise numbers for how much money goes toward reducing stunting worldwide are hard to come by. One 2016 estimate suggests that globally, countries spend almost $4 billion per year to address stunting and other hunger-related issues, such as anemia. And many researchers and policy makers believe that substantially more money is needed. "Height is a signal and this needs to be discussed and to be understood. Because if we misinterpret the signal, we draw false conclusions," Hermanussen says.




But not everyone is convinced that social status plays any role in human height, let alone a big role. Research suggests that humans can show dominance in ways besides height, such as by walking together in a group -- displaying power in numbers -- or using weapons, says Christopher von Rueden, an evolutionary anthropologist at the University of Richmond in Virginia. Gauging social status via height and not, say, collective fighting ability or muscle mass, he says is "odd."




And human societies are complex. In particular, social networks are fluid, with people moving in and out. Any signal from strategic growth may be swamped by other factors.




Central to the debate is one's view of human nature. Would a pecking order persist in human societies if other inequalities could be erased? Or would the need for a ranking system also go away? In the absence of the elaborate political and cultural systems thought to drive inequality among humans, social animals still establish hierarchies, Bogin says. Why should an equalized human society be any different?




"If everything were totally equal for everybody...we would still have a lot of variation in height," Bogin says.




But many researchers studying height disagree. If resources were equally divided, height variations that Bogin and others attribute to social status would disappear too, says Cox, adding: "Height seems like such a basic trait. I think a lot of people would be really surprised to know how little we actually understand about it."
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 The largest known genome belongs to a tiny fern

 The plant can fit in your hand, but its genome is over 50 times the size of humans'

 
 




Big things can sometimes come in small packages. 




A small fern has broken the record for the largest genome yet known, researchers report May 31 in iScience.
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	Here's how ice may get so slippery 

	Images of atoms on the surface of frozen water hint at how a slick layer forms 

			
				




The surface of ice is a slippery subject.




For more than 160 years, scientists have been debating the quirks of ice's exterior. Frozen water is coated in a layer of molecules that behave like a liquid. A new experiment visualizes the surface of ice and hints at the origins of its quasi-liquid layer. 




Ice's melty coating appears even at temperatures well below freezing, a phenomenon known as "premelting." That layer acts as a lubricant, explaining why ice is slippery even under frigid conditions. But ever since the idea of a liquidlike coating was first pondered by British scientist Michael Faraday in the 1850s, ice's unusual surface has remained poorly understood.




In the new study, scientists used atomic force microscopy to measure the locations of atoms on the surface of ice. At temperatures around -150deg Celsius, ice's surface is made of not just one kind of ice, but two, physicist Ying Jiang of Peking University and colleagues report May 22 in Nature. What's more, Jiang says, "ice is not so perfect." The team found defects in the surface's structure that seem to kick off the premelting. 




[image: Water molecules are shown arranged in two different configurations of hexagons, one which sits on top of a layer of hexagons below, and another which is shifted.]Water molecules, consisting of one oxygen atom (blue, red or black) and two hydrogen atoms (white), can take on different structures on the surface of ice. Ice Ih (blue) consists of layers of water molecules arranged in hexagons stacked directly on top of one another. Ice Ic (red) is shifted relative to the layer below (indicated by hexagons). The surface of ice at low temperature is a mixture of both phases, with disordered molecules (black) in the borders between the two phases.
Jiang group/Peking University





Ice comes in a variety of types, depending on the arrangement of its molecules (SN: 2/2/23). Under normal conditions, the water molecules are arranged in layers of hexagons stacked on top of one another. This hexagonal ice, called ice Ih, is the variety Jiang and colleagues studied. But the team found that the surface of the ice wasn't entirely hexagonal. The atomic force microscope images revealed that the surface consisted of some regions of ice Ih and other regions of ice Ic, in which the hexagons in each layer are shifted to create a structure similar to the arrangement of carbon atoms in diamond. 




"I was super impressed.... The picture is so beautiful," says chemist Yuki Nagata of the Max Planck Institute for Polymer Research in Mainz, Germany. "It's very hard to identify where the molecules are, but I think they very successfully get it."
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[image: An image shows white dots representing water molecules on a blue background, overlayed with triangle outlines which indicate different phases of ice.]An atomic force microscope image reveals the structure of the surface of ice. Bright spots indicate the locations of water molecules. Brighter spots indicate water molecules with hydrogen atoms pointing up, and dimmer spots have hydrogen atoms lying flat or pointing down. Triangles pointing up surround ice in one phase, while triangles pointing down indicate another phase of ice.J. Hong et al/Nature 2024An atomic force microscope image reveals the structure of the surface of ice. Bright spots indicate the locations of water molecules. Brighter spots indicate water molecules with hydrogen atoms pointing up, and dimmer spots have hydrogen atoms lying flat or pointing down. Triangles pointing up surround ice in one phase, while triangles pointing down indicate another phase of ice.
J. Hong et al/Nature 2024





At the borders between the two types of ice, the researchers found defects in the ice's structure, resulting from the misalignment of the two patterns. When the researchers cranked up the temperature by a few degrees, those disordered regions expanded. In liquids, atoms and molecules are similarly jumbled, and the same goes for ice's quasi-liquid layer. The expansion of the disorder marks the initial stages of premelting, the team argues.




As the temperature was raised further, structures in those borders amplified the disorder even more. Normally, ice is made up of crinkled layers: Some water molecules in each layer are lower, and some higher. But the team found places where water molecules lined up in a plane, a structure that served as a "seed" of yet more disorder. 




At even higher temperatures, the team's computer simulations suggest, the disorder would expand to cover the entire surface of the ice, giving ice its full liquidlike patina. 




Figuring out the structure of ice's surface required the ability to pinpoint locations of individual hydrogen atoms -- each effectively just a single proton. That's a task that's normally challenging with atomic force microscopy. An atomic force microscope probes materials with a tip so thin that just one molecule or atom hangs at the end. The researchers added a special tweak, attaching a carbon monoxide molecule to the tip of the probe (SN: 4/28/20). By measuring the force between that tip and the surface as the tip scanned across the ice, the team could deduce the locations of the protons.




The study was performed at temperatures much lower than ice in everyday experience. But because the experiment must be done in a vacuum, raising the temperature too much would cause water molecules to escape from the ice. Eventually, the researchers hope to use short laser pulses to briefly heat the ice to get measurements under balmier conditions.
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	'Do I Know You?' explores face blindness and the science of the mind

	Sadie Dingfelder draws on her own experiences to highlight the diversity of our inner lives
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Do I Know You?
Sadie Dingfelder
Little, Brown Spark, $32




A friend and I recently stumbled into a conversation about inner monologues. He referred to nearly constant chatter, in his own voice, as if it were normal. My inner monologue? Largely nonexistent. I don't usually hear internal words, and I certainly don't hear my own voice. At least not as he described. I found myself struggling to explain exactly what's going on in my mind when I think something or read something. We both came away puzzled and entertained by the other's experience. 
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I didn't know it at the time, but this conversation primed me for science journalist Sadie Dingfelder's hilarious and philosophical memoir, Do I Know You? "The variety of ways people experience being awake and alive," Dingfelder writes, "is, frankly, mind-boggling."




Over the course of 300 pages, Dingfelder proves this point again and again, using her own highly unusual mind as a key piece of evidence. She is unable to recognize people's faces. She also can't see depth, lacks the ability to create mental images and has trouble with memory. Her way of perceiving the world is probably not like yours. 




Throughout the book, Dingfelder covers the history of psychology and neuroscience, compelling case studies of other interesting minds and the latest brain science (SN: 3/21/24). With this sweeping context and well-chosen anecdotes from her own life, some absurd and some powerful, Dingfelder does her best to show us what it's like inside her mind. It's fascinating in there.




Dingfelder didn't realize how different her perception of the world might be until she was middle-aged, when she applied her reporter instincts to some of her more bizarre experiences. The resulting revelation sparked her "nerdy midlife crisis," a journey of identifying and understanding these differences.
Dingfelder aggressively pursues a scientific description of her brain. She volunteers for research studies, undergoes brain scans, takes vision tests, plays virtual reality games and scores a beeper that she wears for a few hours each week, intermittently prompting her to record every bit of her conscious experience.




We're there when she learns she is a certified prosopagnosiac, a person unable to recognize faces (SN: 11/19/12). This insight explains some of the more puzzling encounters she has had throughout her life: why she ignored an old friend in a grocery store, why she accosted a stranger over peanut butter (he was wearing a coat similar to her husband's) and why she mistook her aunt for her mother (only briefly; her aunt had changed her hair).




After a lot of conflicting emotions, Dingfelder eventually takes this diagnosis in stride and even lays out some upsides: She credits her sense of humor to the condition, because "you can't take yourself too seriously when you're constantly making silly mistakes." She's impressively adaptable because her condition often lands her in unfamiliar spots. And she's learned to pay close attention and ask lots of questions. "This is basically the job description for being a reporter," she writes. 




The plethora of scientific studies Dingfelder participates in reveal quirks that go beyond face blindness. Further testing confirms that she can't see depth, a difference made clear through her vivid and harrowing descriptions of learning to drive a busted-up 1988 Ford F-150. She also can't create images in her mind's eye. "Things that I thought were just figures of speech -- daydreaming, imaginary friends, undressing someone with your eyes, counting sheep -- are much more real than I realized," she writes. "Why didn't anyone tell me?"




Dingfelder's writing is funny, poignant, philosophical and almost euphoric. The memoir is a beautiful reminder that our inner lives are not uniform. None of us can possibly know what it feels like to be someone else, but as Dingfelder shows, it's fun to try.









Buy Do I Know You? from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article.
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	Here's how predictions of the sun's corona during the 2024 eclipse fared

	Simulations could help forecast solar activity and answer fundamental physics questions

			
				




For most folks on Earth, the spectacular sight of the sun's fiery corona can be witnessed only during a total solar eclipse. But even before the widely watched astronomical event on April 8, researchers at Predictive Science Inc. in San Diego had a clue as to what eclipse enthusiasts would see when they looked skyward (SN: 4/8/24).




Since 1994, the private company has been creating sophisticated computer simulations of the sun's dynamic and magnetized atmosphere for scientists who want to better understand the atmosphere's evolution. These simulations incorporate continuously updated information about the corona to provide forecasts of its appearance during eclipses.
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Such predictions are extremely important for "our colleagues who are studying the corona," says Cooper Downs, an astrophysicist at the company. "It can help with planning to say, 'Okay this streamer is in the prediction, maybe we should point our instruments there.'"




A few minutes before the April 8 event, the company published its final prediction for that eclipse (though the model kept running with new data for two weeks afterward.) That prediction got the corona's appearance fairly close, though not quite perfect, forecasting several long streams that ended up in slightly different places in reality. Observers were still able to get good data, Downs says, since they relied on other sources such as satellite imagery for planning and focused on large and stable streamers.




[image: Slider showing comparison between predicted and actual appearance of the sun's corona during the April 8, 2024 eclipse.][image: Slider showing the predicted and actual appearance of the sun's corona during the April 8, 2024 eclipse.]
Predictive Science Inc.'s forecast of the corona's appearance during the 2024 eclipse (left) got many things right about how it actually looked (right). But high solar activity due to the sun being in the most active part of its 11-year cycle prevented a perfectly accurate prediction. Left: Predictive Science Inc.Right: Eclipse team of Nanjing University





Still, he wasn't disappointed by the model's imperfections. It just points, he says, to the need for more holistic observations of the sun.




We have limited intel on the sun's atmosphere




Total solar eclipses provide a rare opportunity to get more information about the sun's corona, Downs says. "When the moon is in front of the sun, it's like the perfect occulter."




Together, observations and simulations bring researchers closer to understanding long-standing mysteries such as why the corona, at a scorching million or so degrees Celsius, is so much hotter than the roughly 5,500deg C surface (SN: 8/20/17). They are also crucial for forecasting space weather events where the sun blasts out radiation and charged particles that can scramble satellite communications and affect electronic equipment on our planet.




Currently, space weather predictions are far worse than terrestrial weather forecasts. "They're not even close," Downs says.




A lot of that comes down to limited data. Atmospheric researchers have access to weather stations and balloons all over Earth, while those studying our local star have mainly a single two-dimensional view of the sun at any given time. From this limited perspective, solar scientists try to re-create the full three-dimensional structure of the corona and infer things like its temperature, density, outflows and magnetic structure.




To see the hazy corona, researchers need to mute the sun's brilliance. They can do that with an artificial coronagraph, an opaque disk inside a telescope that blocks out the sun and some of the space around it to make its atmosphere visible. But during an eclipse, instruments can see the entirety of the corona from the sun's surface outward. And the moon's extensive shadow dims the entire sky, making it easier to see faint features in the corona.






Creating predictions about how the corona will appear during an eclipse is an important part of validating computer models of how the corona works, says Chip Manchester, a solar physicist at the University of Michigan in Ann Arbor who also creates such simulations. If the model matches observations, it provides extra assurance that it's getting the underlying physics correct.




Solar maximum made predictions difficult in 2024




In 2017, forecasting for the total solar eclipse that swept the United States that year (SN: 8/11/17) was helped by the fact that the sun was near solar minimum, a low point in its 11-year activity cycle. During solar minimum, the sun is relatively stable, with sudden changes few and far between. Downs was able to put out his company's prediction for how the corona would appear seven days ahead of the eclipse. The projections fairly closely matched reality.




This year, the sun is approaching the most active part of its cycle: solar maximum. And that drove much of the mismatch between eclipse prediction and reality. During solar maximum, the sun is a roiling tempest, with frequent flares bursting forth with no warning. Information about eruptions on its unseen backside couldn't be incorporated into the simulations until the sun rotated and brought that hidden activity into view.




"You could immediately see: Oh no, there's new stuff that the model doesn't have yet," Downs says. "There's nothing we can do. We can't make up data."




For the April eclipse, the company had access to extremely up-to-date information from NASA's Solar Dynamics Observatory, which watches the sun from Earth orbit (SN: 4/21/10). The simulations got an extra boost from the European Space Agency's Solar Orbiter, a satellite traveling around the sun that got to witness the eclipse while off to one side relative to our planet, taking magnetic readings and other data (SN: 2/9/20).




Ideally, Manchester says, solar scientists would have at least three spacecraft spaced equally apart in orbit around the sun. "Then you would see what's coming around from the backside."




That setup won't be available for the foreseeable future. But ESA has plans to bolster its observations of the corona with the PROBA-3 mission, which will block out the sun's central regions with a coronagraph to study its outer atmosphere and is expected to launch this year. In 2029, the agency will also send up the Vigil spacecraft, a space weather observatory that can watch potentially hazardous solar activity before it rolls into view from Earth.




Downs is already working with the PROBA-3 team to simulate how their views of the sun will look after launch and is hopeful that the satellite's data will improve predictions for the next total solar eclipse, which will grace the Arctic and far-Western Europe two years from now. "We are definitely looking forward to 2026," he says.
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 Forget moon walking. Scientists want to give moon running a try 

 The work aims to counteract low gravity's effects on the body 

 
 




It was a dreary, drizzly day near Parma, Italy, when two scientists first took on the Wall of Death.
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On a banana plantation in rural Australia, a second-generation farming family spreads crushed volcanic rock between rows of ripening fruit.
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 AI could take medical imaging to the next level 

 Artificial intelligence can help doctors spot disease, but it's not taking over medicine 

 
 




When radiologist Pouneh Razavi reads a patient's mammogram, she hunts for blips in the X-ray image that could indicate breast cancer. Then, a second reader looks at the image, and the two compare results. 




But that second reader is no human doctor -- it's artificial intelligence.
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 Sumatran orangutans start crafting their engineering skills as infants

 The baby primates start early on nest-building techniques -- a craft that takes years to hone

 
 




At six months old, human infants are still working on sitting up by themselves.
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 Young people's use of diabetes and weight loss drugs is up 600 percent 

 GLP-1 drug dispensing has rapidly increased since 2020 

 
 




Researchers have clocked a rapid surge of young people receiving popular diabetes and weight loss drugs. 




From 2020 to 2023, the number of U.S. adolescents and young adults who picked up prescriptions for Ozempic, Wegovy and related drugs rocketed up nearly 600 percent -- from roughly 8,700 people to more than 60,000, scientists report May 22 in JAMA.
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 Bird flu can infect cats. What does that mean for their people?

 Raw milk, raw meat and dead birds may all be sources of infection

 
 




Cats are getting -- and dying of -- bird flu. That's sparking worries about the risk that the ongoing outbreak of highly pathogenic H5N1 avian influenza poses for these feline furballs and their owners.
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 Venus might be as volcanically active as Earth

 Decades-old data reveal signs of relatively fresh lava flows

 
 




Present-day volcanism on Venus might be far more pervasive than previously believed.




A new analysis of decades-old data from NASA's Magellan spacecraft finds signs of fresh lava flows occurring on the Venusian surface between 1990 and 1992, researchers report May 27 in Nature Astronomy.
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 Privacy remains an issue with several women's health apps

 The billion-dollar industry has faced scrutiny for its lax approach to private information

 
 




With millions of users globally, the women's health app market is projected to cross $18 billion by 2031. Yet these apps are among the least trusted.
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 Freshwater first appeared on Earth 4 billion years ago, ancient crystals hint

 Zircon chemistry may push back the water cycle's start by hundreds of millions of years

 
 




Earth may have had fresh, not just salty, water as soon as 600 million years after the planet formed -- a mere blink of an eye in geologic time.
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 China's Chang'e-6 snagged the first samples from the farside of the moon

 The sample collection could provide insights into lunar volcanism

 
 




China has become the first country to collect samples from the farside of the moon, hopefully providing scientists with new insights into the history and formation of our natural satellite.
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 Scientists propose a hunt for never-before-seen 'tauonium' atoms 

 Proposed new colliders could create particles composed of heavy relatives of the electron

 
 




Atoms are normally made of a nucleus and electrons. But scientists are proposing a hunt for a new variety of atom without either.
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 Warm water is sneaking underneath the Thwaites Glacier -- and rapidly melting it

 These incursions, driven by tides, could amplify the retreat of Antarctic ice
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 In 2018, Hawaii's Kilauea volcano erupted like a stomp rocket

 This could be a new mechanism for volcanic eruption

 
 




A series of explosions from the Hawaiian volcano Kilauea in 2018 may have been triggered by a never-before-seen style of eruption -- one that's reminiscent of a stomp rocket toy.
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	In 'Warming Up,' the sports world's newest opponent is climate change

	The book shows how we can preserve endangered games

			
				




[image: ]




Warming Up
Madeleine Orr
Bloomsbury Sigma, $28




It's easy to think of sports as an escape from reality, removed from the glaring problems of our world. Researcher Madeleine Orr shatters that illusion in Warming Up: How Climate Change Is Changing Sport. In her debut book, Orr shepherds readers through an at-times overwhelming deluge of all the ways climate change is disrupting sports around the world, providing a compelling case for action from athletes, sports leagues and fans alike.
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Orr, a sport ecologist at the University of Toronto, draws on her academic expertise to outline how climate change is upending sports, be it wildfires almost destroying a high school football program or rising seas subsuming coastal golf courses. While Orr bolsters her argument with data and interviews with experts, it's the personal stories that are most powerful. There's the heartbreaking story of University of Maryland college football player Jordan McNair, who died of heat stroke suffered at practice. Orr, an avid skier, shares her beef with global warming literally melting away winter sports around the world -- and the local economies they sustain.




In the introduction, Orr says that the order of the chapters is irrelevant. But the chapters do follow a loose organization, and grouping them into sections would have made the overall trajectory of the book easier to follow. The first 11 of the book's 17 chapters mainly focus on how warming temperatures, rising seas, increasing wildfires and other consequences of climate change are already impacting the industry and will worsen in the future (SN: 12/6/23; SN: 11/9/22; SN: 9/15/21). For instance, outdoor pond hockey, a crucial part of Canada's culture and the launchpad of many of ice hockey's greats, is at risk of disappearing altogether as winters become warmer and ice becomes rarer.




It's refreshing to see Orr explicitly talk about how climate change is disproportionately impacting nations that are least responsible for global greenhouse gas emissions, a point that can get lost in Western reporting on the topic. High temperatures are threatening Kenyan runners. Rising seas are eroding a famous rugby beach in Fiji. A 2022 flood devastated Pakistan's sports leagues -- along with much of the country.




But against the backdrop of climate change's harrowing reality, Orr keeps hope alive in the last six chapters. The sports world can adapt to climate change to reduce its own culpability and to ensure that imperiled sports survive. She spotlights the past and present activism of athletes who are fighting for sustainability. 




One heartening example is Innes FitzGerald, a teenage cross-country runner who refused to fly from Britain to Australia for the 2023 World Athletics Championships out of concern for air travel's carbon emissions (SN: 5/14/20). Before FitzGerald, "no athlete had actually passed up championship opportunities because of a moral quandary with flying," Orr notes. Like climate activism in so many other sectors of society, it seems changes in sports will be spearheaded by the youth.




Orr's writing is authoritative and conversational, and while she sometimes slips into academic jargon, her language is largely accessible even to readers with no scientific background. The book is jam-packed with information and has something for sports fanatics and casual fans alike. In the fight against climate change, Warming Up shows us that it's time for the sports world to play ball.









Buy Warming Up from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article.




			
 
			

			Questions or comments on this article? E-mail us at feedback@sciencenews.org | Reprints FAQ

	
	
			
			
							A version of this article appears in the June 29, 2024 issue of Science News.

						

	
	
	
	







We are at a critical time and supporting climate journalism is more important than ever. Science News and our parent organization, the Society for Science, need your help to strengthen environmental literacy and ensure that our response to climate change is informed by science.
 



Please

subscribe to Science News and add $16 to expand
science literacy and understanding.











		



This article was downloaded by calibre from https://www.sciencenews.org/article/warming-up-sports-world-climate-change



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 50 years ago, scientists ID'd a threat to California wine country

 Excerpt from the June 29, 1974 issue of Science News
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Sweet discovery for the wine industry -- Science News, June 29, 1974




Pierce's disease remains a problem for California grape growers....
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 AI is coming to medicine, but it's got a lot to learn

 
 




When you're a journalist, potential sources are everywhere, even at a medical appointment. When I had my annual mammogram in May, radiologist Pouneh Razavi said all looked well. Then she said: "And we used AI!"




We here at Science News had been talking about medical uses of AI, so I had to find out what was up. It turns out that Sibley Memorial Hospital in Washington, D.C., which is part of Johns Hopkins Medicine, had started using artificial intelligence to help read mammograms just two months before. Razavi, who is director of breast imaging in the National Capital Region, Johns Hopkins, told me that my scan and others would be used to train algorithms, with the goal of giving more information to physicians and making diagnoses more accurate.
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 Readers discuss dark energy, Otzi's tattoos and sneaky plant invasions
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Secrets of space




New data hint that dark energy's density, commonly thought to remain constant, might vary over time, Emily Conover reported in "3-D map hints at dark energy's secrets" (SN: 5/4/24 & 5/18/24, p. 6).




In the standard picture of the cosmos, the amount of dark energy is increasing as the universe expands. Reader Mark Granville wondered where new dark energy comes from.




Dark energy's source is an enduring mystery. Quantum fluctuations in empty space, in which particles pop into existence for extremely brief moments, could be one explanation, Conover says. But these fluctuations yield even more questions.
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