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Why fatherhood matters more than ever before

theconversation.com · Darby Saxbe, Professor of Psychology, USC Dornsife College of Letters, Arts and Sciences

In much of the industrialized world, daily life is increasingly organized around the nuclear family. Xavier Desmier/Gamma-Rapho via Getty ImagesLong gone are the days of the distant dad.


According to some estimates, the average time dads spend caring for their kids each day has quadrupled over the past 50 years. Their attitudes about parenting are also changing. Today, men are about as likely as mothers to say parenting is a key source of meaning and a central priority in their lives. Roughly 85% of fathers identify parenthood as one of the most important aspects of their identity.


As a parenting researcher who focuses on fathers, I’m pleased to see that dads are so invested in their kids. It correlates with better outcomes for kids, and it reduces pressure on moms. 


But there’s a less encouraging trend tucked into these gains. More is being asked of dads – and moms, for that matter – because the extended family and community networks that once supported childrearing have shrunk or deteriorated.


Parenting alone


In researching my new book, “Dad Brain: The New Science of Fatherhood and How it Shapes Men’s Lives,” I talked to an anthropologist named Barry Hewlett, who has spent his career studying hunter-gatherer fathers. 


One society he studies, the Aka Pygmies of the Central Congo, have been called “the best fathers in the world” for their dedication to childcare. Aka men are frequently observed within arms reach of their infants and take a lead role in raising them. Children are seen as central to men’s lives.


However, if you compare the time Aka dads spent on childcare with recent data on American parents, as parenting writer Tomo Kumaki recently did, you might be surprised. 


According to 2024 American Time Use Survey data – considered the gold standard of evidence on how Americans are spending their time – American dads of infants are devoting about 125 minutes a day to what’s called “primary child care,” in which their main activity is tending to the child. They’re spending another 394 minutes on what’s known as “secondary child care,” which involves watching a child while doing something else, such as cooking dinner or straightening up the house.


In contrast, according to Hewlett’s research from the field, Aka fathers of infants spend about 57 minutes a day on primary and 96 minutes a day on secondary childcare.


The minutes American dads relayed should be taken with a grain of salt; it’s a stretch to compare an anthropologist’s direct observations with self-reported time diary data, which can often be subject to bias. Still, it’s striking to see how – based on these calculations, at least – today’s new dads are devoting far more time to parenting than a society described as having the best dads in the world. 



            [image: Children sit on the ground in various poses. Some cook and help with food prep. A man in a red shirt stands with his arms folded, watching.]
            
              Among the Aka people, who are indigenous, nomadic hunter-gatherers native to Central Africa, men take a lead role in raising their children.
              Andia/Universal Images Group via Getty Images
            
          

When I spoke with him about how fatherhood has changed, Hewlett told me he thinks the role of fathers has taken on more importance today than ever before – not just because mothers are more likely to have jobs outside the home, but because there are simply fewer childcare helpers around. 


When you’re surrounded by your kin and neighbors in a communal setting like the Aka, it’s easy to get assistance with kids. Fathers care for children, but so do lots of other people. 


A 2021 study of another hunter-gatherer society, the Agta, which lives in the mountains of the Philippines, found that fathers provided only about 7% of child care. Mothers, however, provided only about 25%. The rest came from siblings, grandparents, extended family, peers and other community members, who all pitch in.


A class divide


In much of the industrialized world, daily life is organized around the nuclear family, with relatives and neighbors playing a less central role than they once did.


Today’s fathers contribute more to childcare than even the most hands-on hunter-gatherer dad, because there’s simply less of a village to support shared care.


Even as men are being asked to take on a bigger role in childcare, it’s become harder for some men to do so. That’s because – in the U.S., at least – the time men are able to spend on childcare has become increasingly stratified by class. 


Journalists Derek Thompson and Aziz Sunderji analyzed multiple waves of U.S. data collected by the Multinational Time Use Study and were able to show that the significant rise in the time dads spend parenting over the past 60 years has primarily been driven by college-educated fathers. 


When the Multinational Time Use Study started in the 1960s, fathers with a college degree were devoting only a few extra minutes per day to childcare compared with noncollege-educated dads. But the gap has quintupled over that time span, such that college-educated dads are now spending 46 more minutes with their kids each day compared with noncollege-educated dads.


So why the growing divide? In part, it’s because benefits such as universal paid paternity leave and stable, flexible work options are available only to dads with good jobs. 


Only about half of U.S. fathers take any paid paternity leave following the birth of a new baby, because many employers don’t offer it. In theory, most dads who can’t access paid leave should be eligible for unpaid leave through the 1993 Family and Medical Leave Act. However, since that legislation doesn’t apply to small businesses or many part-time or gig work situations, about 44% of workers are ineligible for it. Low-wage dads are also often reluctant to take leave because they can’t afford to lose income.


The rise of what sociologists call intensive parenting among the most educated, affluent parents also helps account for some of the class divide in parenting time. As the wealth gap between the richest and poorest Americans has widened over the past 60 years, many parents have been eager to optimize their children’s success. Devoting extra time to children, including monitoring their schoolwork and enrolling them in enrichment activities that require time and money, has become one way for parents with privilege to give their children a leg up.


In my view, hands-on parenting should not be a luxury good. Americans should be fighting for policies that empower all dads, no matter their income, to enjoy time with their children. The village could use some rehabilitation, too, since parents fare best when they have access to community support and stronger connections with their neighbors, friends and family.

Darby Saxbe receives funding from the National Institutes of Health and the National Science Foundation. 


Original: https://theconversation.com/why-fatherhood-matters-more-than-ever-before-283850
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Microplastics are everywhere in Pennsylvania’s water – but the tide may be turning

theconversation.com · Nathaniel Warner, Associate Professor of Environmental Engineering, Penn State · Lisa Emili, Associate Professor of Physical Geography and Environmental Studies, Penn State · Raymond Najjar, Professor of Oceanography, Penn State

Microplastics are settling into Pennsylvania's rivers and marshes. Philippe Gerber/Moment Collection via Getty ImagesResearchers have long known that plastic pollution reaches the ocean. But how much plastic is trapped, and where, before it reaches the ocean is far less understood. 


As professors of environmental engineering, geography and environmental studies, and oceanography at Penn State, we recently led studies mapping how microplastics move through bodies of water across Pennsylvania. What we found was striking: Microplastics are nearly everywhere, their concentration in sediment has been doubling every 20 years, and some of the most common types are among the most toxic. 


Plastic is everywhere, including inside us


Since the 1950s, global plastic production has doubled about every 20 years. The world now produces over 500 million tons annually - roughly the combined weight of every person on Earth.



            [image: A hand holding tiny colored beads.]
            
              Plastics have revolutionized our lives, but more than half of plastic waste ends up in landfills.
              Nathaniel Warner
            
          

Today, more than half of plastic waste ends up in landfills, and less than one-tenth is recycled globally. The U.S. generates over 48 million tons of plastic waste annually, and approximately 86% is sent to landfills. The domestic recycling rate is roughly 5% to 6%, making the U.S. a leading producer of plastic pollution. The rest enters the environment, where it breaks down slowly, potentially over hundreds to thousands of years, into microplastics. These particles range in size from 5 millimeters, which is about the size of a pencil eraser, to 1 nanometer - for reference, a single strand of human hair is about 80,000 nanometers wide.


Microplastics are now found in the air, water, soil, food and living organisms, including humans. Microplastics enter the body through ingestion via what we drink, inhalation and skin contact. Studies have found microplastics accumulating in human blood, the brain and reproductive systems. 


To understand how plastics become a health threat, it helps to know how they’re classified in the first place. Plastics are sorted by the resin identification code system into seven categories in the U.S., identified by the numbered recycling triangle on the bottom of containers. 



            [image: A chart showing plastic types.]
            
              The resin code system was created to make it easier to identify types of plastic.
              Oliver Radwell
            
          

The mystery of missing plastic


More than 80% of mismanaged plastic waste - plastic that’s littered, dumped or otherwise not properly contained - is estimated to be transported by rivers to coastal environments. 


Perhaps you’ve heard of the Great Pacific Garbage Patch? It’s the largest accumulation of ocean plastic in the world, located between Hawaii and California. It’s undeniably huge — but there is still far less plastic in the ocean than models predict there should be, given how much is produced and lost to the environment each year. In fact, millions of tons remain unaccounted for. Our team set out to investigate, in part, the mystery of the “missing plastic paradox.”



            [image: A graphic that shows how plastic is redistributed through waterways.]
            
              Researchers are investigating how plastic is redistributed through watersheds.
              Penn State Institute of Energy and the Environment
            
          

Our study focused on Pennsylvania’s Raystown Lake, Conemaugh River Lake and the John Heinz National Wildlife Refuge at Tinicum - the beginnings of the Delaware Estuary.


We collected two types of sediment samples and asked three questions: 



	Does land use - whether it’s urban, agricultural or forested - predict microplastic concentrations? 


	Do reservoirs and estuaries trap plastic before it reaches the ocean?


	Which plastic types are most common - and most toxic?





Sediment cores - long cylinders of material drilled from riverbeds and lakebeds - gave us a chronological record of what was deposited over decades. We also collected surface sediment samples at intervals along each waterway, moving from densely populated areas near Philadelphia to sparsely populated regions, such as Raystown Lake and Conemaugh River Lake in central Pennsylvania.



            [image: A landscape of green, marshy field with blue skies.]
            
              Water samples from rural Pennsylvania had similar microplastic levels to those taken from John Heinz National Wildlife Refuge in Philadelphia.
              Matthew James
            
          

Surprisingly, samples collected from a rural watershed in Raystown, a largely forested region in central Pennsylvania, exhibited similar microplastic levels to samples taken from John Heinz National Wildlife Refuge, a watershed located close to Philadelphia International Airport.


On average, we found about 1,125 microplastic particles per pound (2,500/kilogram) of sediment. But concentrations varied widely enough that land use alone can’t reliably predict how much plastic can be found in any given waterway. 


Estuaries, which are partially enclosed coastal bodies where freshwater from rivers and streams mixes with saltwater from the ocean, do trap microplastics - but 
not enough to account for the ocean’s missing plastic. 


The most abundant types of plastic we found were polypropylene and polyurethane - both single-use plastics - along with tire rubber. Single-use plastic, or disposable plastic, is any plastic item that is used once - such as bread bags, plastic bottles or straws - and then thrown in the trash. 


Finally, we found that microplastic accumulation in Pennsylvania sediment has been doubling roughly every 20 years since 1950, mirroring the rise of global production. We determined this by drilling deep into sediment in reservoirs and estuaries, where layers of sediment build up over time like rings in a tree - older material on the bottom, newer on top. By analyzing the chemistry of each layer, we could estimate when it was deposited and how much plastic it contained.


We dated the sediment layers using radioactive decay, the same basic principle behind carbon dating. One method tracks lead-210, which decays at a known rate, allowing researchers to date each sediment layer. The other uses cesium-137, a man-made isotope whose 1964 peak - tied to nuclear weapons testing - serves as a fixed time stamp in the sediment record. Together, these methods help build a timeline of when each layer of sediment and the plastic trapped in it were deposited.   


A little bit of hope


Here’s where it gets slightly more encouraging. In the most recent sediment layers, which can be dated by depth and accumulation rate to roughly the 2000s, we found a small but measurable decrease in microplastic concentration. That could reflect better recycling rates and broader awareness of plastic waste. It’s modest, but it suggests the problem is at least partially responsive to human behavior.


Beyond recycling plastics, what can you do to decrease your exposure to microplastics and help decrease their spread? You can stay informed about which plastics carry the greatest health risks and check the recycling number on the bottom of containers before you buy. You can also swap out single-use plastic cups, straws and food containers for alternatives, such as glass, stainless steel or unbleached paper.

Nathaniel Warner receives funding from National Science Foundation and Penn State's Institute of Energy and the Environment
Lisa Emili has received funding from the United State Geological Survey (USGS). 
Raymond Najjar receives funding from Penn State's College of Earth and Mineral Sciences and Penn State's Institute of Energy and the Environment. 


Original: https://theconversation.com/microplastics-are-everywhere-in-pennsylvanias-water-but-the-tide-may-be-turning-281946
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Juneteenth reminds us of Black Americans’ long struggle for education following end of slavery

theconversation.com · Rodney Coates, Professor of Critical Race and Ethnic Studies, Miami University

Students and teachers pose outside a National Freedmen's Bureau school in Beaufort, S.C., in 1865.  Corbis/Getty ImagesThe abolitionist and writer Frederick Douglass is known for many things, but perhaps among the most significant is his views on education’s relationship to slavery. Douglass himself was born into slavery in Maryland in 1818.   


Douglass described in his 1845 autobiography how one of his enslavers, Mrs. Auld, began teaching him to read when he was a child. Mrs. Auld’s husband ordered her to stop giving Douglass lessons. 


“Just at this point of my progress, Mr. Auld found out what was going on, and at once forbade Mrs. Auld to instruct me further, telling her, among other things, that it was unlawful, as well as unsafe, to teach a slave to read,” Douglass writes. “To use his own words, further, he said, ‘If you give a nigger an inch, he will take an ell. A nigger should know nothing but to obey his master.’” 


Congress enacted the 13th Amendment on Jan. 31, 1865, abolishing slavery. It was not until June 19, 1865, that word of the amendment reached enslaved people in Galveston, Texas, marking the origin of the Juneteenth holiday.


The Biden administration declared Juneteenth a federal holiday in 2021. Today, Juneteenth commemorates the end of slavery in the U.S. But the story for formerly enslaved people continued to unfold in complex ways well after Juneteenth, including when it came to their educational journeys. 


Juneteenth made clear that freedom was not just confined to someone’s physical enslavement, but mental enslavement as well, bound in the laws that barred enslaved people from receiving an education in Southern states. 



            [image: A black and white drawing shows a group of children and two women dressed formally in a classroom.]
            
              A drawing of a National Freedmen’s Bureau school in Richmond, Va., in 1866.
              Universal History Archive/Universal Images Group via Getty Images
            
          

Making learning illegal


In 1739, the Stono slave rebellion took place in South Carolina. Fearing that educated slaves would go on to plot future rebellions, South Carolina passed an anti-literacy law in 1740, banning slaves from being taught how to read. 


Most Southern states soon followed with anti-literacy laws of their own between 1740 and 1834, in the hopes of preventing any further slave rebellions. These laws applied to both enslaved and free Black people. 


Despite these laws, thousands of enslaved people still learned to read and write in the antebellum South. Literacy was a means of freedom. 


Meanwhile, the first African Free School for Black children was established in New York City in 1787. The one-room schoolhouse began with 40 students, the majority of whom had parents who were formerly enslaved. Six additional, similar schools were created with public funding by 1824. 


Juneteenth and the path to freedom


Juneteenth is a complicated story of formerly enslaved people’s faith and resilience, as well as white supremacists’ hate and resistance to formerly enslaved people experiencing liberation. 


It also offers an important reminder that true freedom must also include the right to an education. 


Formerly enslaved individuals had various responses to their newfound freedom in 1865, ranging from gratitude and joy to despair and loss.


Many formerly enslaved people decided to leave plantations and Southern states to reunite with family members and communities separated by slavery. 


Others opted to remain where they had been enslaved, seeking to experience freedom in familiar surroundings. In fact, the vast majority of freed people remained in the South.  


Regardless of their choices, the approximately 4 million formerly enslaved people challenged the U.S. to acknowledge their liberation and welcome them as equals.  


Relentlessly, they endeavored to establish themselves as free citizens within the nation. One of these newly freed people’s primary goals was to receive an education. 


Learning to read, write and more


After the Civil War, newly freed people gathered in churches, homes, cellars, sheds, meetinghouses and even under shade trees in the fields where they worked the crops to learn how to read and write. They also learned basic job skills, such as the ability to read and understand labor contracts. 


Many of the teachers had no formal training, and some of them were local Black people who were self-taught. 


Other educators included white teachers from the South and the North, sent by churches and aid societies.


White aid societies and religious organizations from the North, including the American Missionary Association and the National Freedman’s Relief Association, sometimes funded these free schools for formerly enslaved Black people.


However, most of the money to fund these schools came from the newly freed Americans, who privately paid for their schools. 


While about 90% of the Black population in Southern states were illiterate in 1865, this percentage dropped to 70% by 1880. 


A journey into higher education


Newly freed Black people also began to have more options for higher education. 


The first historically Black college and university, Cheyney University, was established in Pennsylvania in 1837, well before the Civil War. A total of four HBCUs were established by the end of the Civil War in 1865. 


At this point, true liberation began, as a growing number of HBCUs offered academic freedom to Black Americans, who otherwise would have been prohibited from attending most colleges and universities. 


In the 15 years following the Civil War, a total of 59 HBCUs had opened their doors to Black students.


In 1867, by act of Congress, Howard University was established in Washington, D.C. It provided not only basic college courses but also programs in law, medicine, education and pharmaceuticals.  



            [image: A black and white photo shows several rows of young Black people dressed formally sitting in rows of benches with a chalkboard nearby them.]
            
              A history class at the Tuskegee Institute, a coeducational elementary and secondary school for Black Americans founded in 1881 in Georgia.
              Corbis/Getty Images
            
          

A promise that requires education


A whole new set of challenges and opportunities greeted the formerly enslaved Black Americans who sought freedom in the North. Most arrived in cities such as Chicago and New York, where they found some humanitarian support but also racial discrimination and poverty. 


Their lives were constantly filled with both legal and racial hostility. 


Education ranked high among the free people as a priority, as they looked to gain new skills and advance in life. They learned not only the basics in reading and math, but also job skills, citizenship and advanced learning in professional careers, such as law, medicine, pharmacy and teaching. 


Ultimately, Juneteenth offered a promise of freedom – but education was necessary to make it happen.

Rodney Coates does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/juneteenth-reminds-us-of-black-americans-long-struggle-for-education-following-end-of-slavery-284948
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How Wall Street is shifting electric utilities toward consolidation and profit

theconversation.com · Conor Harrison, Associate Professor of Economic Geography, University of South Carolina

What's driving electric utility companies to merge? jayk7/Moment via Getty ImagesA corporate merger that would form the largest electric utility in the United States is underway. It’s just one of many recent utility mergers and acquisitions as electric utilities enter a period of rapid growth.


On May 18, 2026, NextEra Energy announced it would buy Dominion Energy for US$66.8 billion.


What’s driving this deal and others like it is not an increase in residential electricity demand. Rather, it’s based on rising demand for power to data centers for artificial intelligence systems and a desire to increase corporate profits.


As a scholar of the electricity industry, I seek to understand how and why the electricity grid and the companies that run it are changing. In my book “Brokers of Power” I explain that a primary force in the industry is not the desire to improve service for the rate-paying public, nor even for industries that want to use more electricity. Rather, stock market investors and Wall Street businesses are changing how electric utilities make money in the U.S.



            [image: A square area holds wiring and metal equipment.]
            
              A power substation serves the NextEra Energy corporate headquarters in Juno, Fla.
              Marco Bello/Getty Images
            
          

A variety of electricity suppliers


In every state, the majority of companies that distribute and deliver electricity to homes and businesses over the wires are regulated monopolies with specific geographic service areas. But where that electricity comes from varies widely. 


Many cities, some quite large, get their power from a municipally owned utility. Many rural areas get theirs from membership cooperatives. These organizations are nonprofits whose general goals are to serve their customers with reliable, affordable power.


However, around 70% of U.S. households get their electricity from private companies. Most are controlled by large holding companies, such as NextEra Energy, which customers know through subsidiaries such as Florida Power and Light and Dominion Energy, which operates local subsidiaries in Virginia, North Carolina, South Carolina and Utah. These companies’ main goal is to make money for their shareholders.


Regulated and unregulated markets


How a for-profit electric utility company makes money depends on where it operates. 


In 28 states, electricity markets are traditionally regulated, meaning that the utility is a monopoly that owns everything it needs to make electricity – from the generators, wires and poles to the meter on the side of your house. Customers in these states cannot choose their provider, but the prices they pay are set by a state regulator based on negotiations with the company. Those prices are set so the utility can earn a profit on the money it spends improving the electricity system – a margin that is generally around 10%.


The other 22 states are considered deregulated markets, in which profits are not capped, but neither are potential losses. In those markets, companies that own power plants compete to sell electricity on a wholesale market. In 14 states, a middleman company buys the power and competes to find customers, in effect providing households with a choice of electricity providers. In the rest, distribution companies buy the power from wholesalers and deliver it to their customers.


Since states began electricity deregulation in the late 1990s, utilities that historically operated in a single state have expanded to other states, both with and without regulated markets. The result is holding companies with complicated corporate structures and various ways of earning profits. In my research, I have found that investors prefer utilities that have mastered four overlapping ways of making money.


1. Monopoly operations


First, utilities need to operate successfully in monopoly territories.


In general, utility companies in monopoly markets aren’t allowed to make any profit on just selling electricity. Rather, their profits depend on their investments in the infrastructure to generate and distribute electricity. For example, if a company builds a $100 million power plant expected to last 30 years, utilities can add that cost plus an additional $10 million – their 10% profit – to customer bills over the next three decades.


Utilities therefore have a financial incentive to predict that electricity demand will rise much faster than it actually does. They can use those predictions to justify overspending on new equipment, such as wires, transformers and substations, to handle those future loads. The ratepayers pick up the tab, and the company makes its 10% profit, even if the new equipment ends up being unnecessary.


For investors, monopoly utilities are not typically considered growth stocks, but they deliver reliable profits and returns for investors.



            [image: A wide view of a large area covered in solar panels.]
            
              NextEra Energy has invested in renewable energy projects, including this solar farm in Michigan.
              Jim West/UCG/Universal Images Group via Getty Images
            
          

2. Deregulated markets


Wall Street also likes utilities that can succeed in deregulated markets, in which utilities are allowed to earn profits if they can generate electricity cheaply and sell it at high prices. In reality, utilities see periods of rapid demand growth and resulting high electricity prices, followed by the collapse of both.


This volatility is attractive to investors who are comfortable with risk, such as private equity firms, which use borrowed money to buy shares in companies. 


As states such as California began deregulating in the late 1990s, many utilities saw the opportunity to make more money by trying to time the sale of electricity to maximize revenue, as well as timing the purchase and sale of power plants themselves in order to stay ahead of changes in the market that either raise or lower electricity prices. Most companies that tried this approach failed.


NextEra, however, has succeeded in deregulated markets by developing large renewable-energy projects that deliver cheap energy into markets with rising demand for renewables. The company uses long-term contracts that mimic regulated returns, avoiding the fluctuations customary in deregulated markets.


3. Mergers and acquisitions


Buying and selling power plants themselves is part of the third way electricity utilities can make profits: mergers and acquisitions. That’s what’s behind NextEra’s acquisition of Dominion.


NextEra’s success in deregulated markets has introduced more risk than its investors are keen to bear. 


The company hopes that buying a regulated company like Dominion, which holds a monopoly over providing electricity in what some call northern Virginia’s “data center alley,” will rebalance its risk, improve its credit rating and help it raise money to build the next round of profit-generating infrastructure to support the data center boom.




4. Controlling regulations


For all this to work, NextEra and Dominion need to excel in the final way that utilities make profits – dominating the regulatory arena. In Florida, NextEra famously employed one lobbyist for every two legislators. 


Crucial to electric utilities’ profitability is their power to win regulators’ approvals for their rate-increase requests, get lawmakers to pass laws that increase their guaranteed profit margins and – as with the massive NextEra-Dominion deal – gain approval of mergers by convincing policymakers they will not harm existing customers.


As the data center building boom and its growing demand for electricity roll along, utilities are jostling for prime position to benefit. For many companies, that means trying to become larger companies with more market and lobbying power. But whether bigger is better for residential customers is another question entirely.

Conor Harrison receives funding from the Alfred P. Sloan Foundation and the National Science Foundation. 


Original: https://theconversation.com/how-wall-street-is-shifting-electric-utilities-toward-consolidation-and-profit-284147
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Asteroid or comet? Meteor or meteorite? How to identify and classify the rocks you see streaking through the sky

theconversation.com · Adam Lark, Associate Professor of Instruction for Physics, Hamilton College

Meteor showers happen every year and are a spectacular sight.  Jim Vajda/Flickr, CC BYHave you ever been out at night and seen a streak of light blast across the sky and disappear? Ever wonder where that shooting star came from, or how it got to be in your sky? 


As the director of the Peters Observatory at Hamilton College, I have seen many similar streaks across the sky, as I spend late nights at the observatory, and I am here to tell you that what you saw isn’t a star at all. You observed the end of a comet or asteroid’s 4.6-billion-year journey right before your eyes.


Remnants from the early solar system


Roughly 4.6 billion years ago, the solar system was in its infancy. A vast ball of gas and dust that would become our solar system was accumulating matter in its center, forming what would eventually become our Sun. It was also condensing dust in smaller patches farther from the center that would merge into the first chunks of materials, called planetesimals.


Asteroids formed from planetesimals in the inner portions of the solar system, near the Sun. This location in the center of the solar system was warm, so the planetesimals were made mostly of the rocks and metals that could withstand the heat. The biggest of these chunks would congeal with others and form the terrestrial planets: Mercury, Venus, Earth and Mars. The remaining planetesimals that did not form into the terrestrial planets are the asteroids of today, left to orbit the inner portion of the solar system.



            [image: An illustration of a large, mostly round asteroid with some small craters on its surface]
            
              Asteroids such as Psyche, shown in this illustration, are planetary remnants typically made of metal and rock.
              NASA
            
          

Comets formed in the outer parts of the solar system, where it was cold enough that any water, or similar hydrogen-based compounds, took the form of ice. The planetesimals forming in this region were composed of not just rock and metal but these ices as well.  


Some of the planetesimals became big enough, fast enough, that they had enough gravitational pull to hold onto large atmospheres composed of the very abundant early solar system gases, such as hydrogen and helium. These planetesimals became the Jovian planets of today: Jupiter, Saturn, Uranus and Neptune. However, the planetesimals that did not form into the Jovian planets were left to travel through the solar system as comets.



            [image: A photo of an oval-shaped comet, with light illuminating it from the back side, which has a sparse trail of dust particles.]
            
              A comet named Hartley is shown in this image from NASA’s EPOXI mission. It has a thin trail of dust particles coming off its back side.
              NASA/JPL-Caltech/UMD
            
          

Origin of meteors


Asteroids are still abundant in the inner solar system, so inevitably some will collide with Earth. When a chunk of rock enters Earth’s atmosphere, it’s traveling at dozens of miles per second. As it enters, it may create a thunderlike sonic boom in its wake. When it travels through the air faster than the speed of sound, the asteroid produces a shock wave, which can generate that boom.


During its journey through the atmosphere over tens of miles, the asteroid collides with air molecules, and the incredible temperatures and pressure usually vaporize it. That trail of vaporizing particles breaking off the asteroid causes a bright streak of light across the sky called a meteor, or colloquially a shooting star.


Comets, though typically found in the outer solar system, can also cause meteors, and even meteor showers. A few comets take long, elliptical paths through the inner solar system every year. 


These objects, sometimes called “dirty snowballs” because they are made of dust and ices, tend to slowly melt as they get too close to the Sun, causing the comet to develop a tail of gas and debris left in its wake.  


If the path of the comet intersects with Earth’s orbit, the Earth will collide with these debris fields in its yearly orbit around the Sun. As that debris enters the atmosphere, it vaporizes, causing numerous trails of light called meteor showers. Since this happens in the same part of our orbit every year, meteor showers are yearly events. If you find a dark sky, you can see dozens of meteors every hour during these annual meteor showers.  



            [image: A poster showing the different types of meteors and terms used for them.]
            
              Lots of different terms are used to classify meteors and other rocks in the solar system.
              Canadian Space Agency
            
          

Finding meteorites


The meteors that are large enough to make it through the Earth’s atmosphere and crash into the surface are called meteorites. Meteorites tend to come from asteroids that were originally larger than a football field.  


It can be difficult to identify meteorites, because they look just like Earth rocks. Typically, people recover meteorites in geologically unchanging regions, such as deserts or ice fields, where the meteorites stand out against the landscape.


They are often made of stone, nickel and iron and are likely magnetic. Many have irregular or pock-marked shapes, while others have a smooth crust from their time burning up in our atmosphere.  


Meteorites are quite rare and important to the study of the early solar system. If you believe you’ve found one, you should verify your rock’s features fit those of a meteorite and then contact local geologists.


Next time you see a meteor in the night sky, remember that you are witnessing the end of its journey, spanning billions of years, as it burns up in the Earth’s atmosphere.

Adam Lark does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.
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Building data centers in space is an intriguing idea on paper, but major engineering challenges must be solved

theconversation.com · Sven Bilén, Professor of Engineering Design, Electrical Engineering and Aerospace Engineering, Penn State · Wangda Zuo, Professor of Architectural Engineering, Penn State

Space is full of satellites and debris – data centers could one day join the mix.  NicoElNino, NASA/iStock via Getty ImagesImagine if one company could become the railroad, electric utility and cloud-computing provider of the emerging space economy. That potential fueled excitement around the long-anticipated initial public offering of SpaceX. Investors are not simply betting on rockets anymore. They are betting on an entire orbital ecosystem. 


Among the most ambitious and challenging ideas riding this wave of enthusiasm is something that sounds almost like science fiction: orbital data centers. SpaceX may be one of the most well-known companies seeking to build them, but it is not the only one. 


The logic is seductive: Launch the data centers into orbit, where solar energy is abundant and land, water and local power grids are no longer constraints. As artificial intelligence drives an explosion in computing demand, companies are pitching orbital data centers as a way to escape the growing environmental and infrastructure pressures of Earth-based computing. Data centers often also face backlash from the public at having these centers located in their communities.


But there is a vast difference between launching satellites and operating an industrial-scale computing infrastructure in orbit. Space is unforgiving. Radiation damages electronics. The electronics generate enormous amounts of heat, and getting rid of that heat is surprisingly difficult in space. Repairs are extraordinarily expensive, and every pound launched into orbit still carries a significant cost. 


We are engineering professors who study data center design and space systems engineering. Building a space-based data center will involve considerations from both sides. 


What goes into a data center on Earth


First off, consider what goes into an Earth-based data center, like those that you’ve probably begun to see pop up everywhere. These facilities power cloud computing, video streaming, online banking, scientific computing and, increasingly, artificial intelligence. But a data center is much more than a room full of servers. 


A data center needs several things to operate reliably. The first is electric power. Servers, networking equipment and storage devices consume large amounts of electricity, and that power demand is growing rapidly with AI. 


The second is cooling. Almost all the electricity consumed by servers eventually becomes heat. If that heat is not removed quickly and reliably, equipment performance drops, failures increase and the data center can shut down. Cooling systems often include air handling units, chillers, cooling towers, pumps and, increasingly, liquid-cooling equipment. In many facilities, cooling is the largest energy consumer after the computing equipment itself. 



            [image: An overhead shot of a data center, which is made up of several blocklike concrete buildings]
            
              A data center in Ashburn, Va., sits next to a highway.
              AP Photo/Ted Shaffrey
            
          

The third is physical infrastructure, including the necessary land, buildings, structural support, backup power, water systems, communication networks and maintenance access. Data centers also need to be close enough to users and network backbones to provide fast digital services.


In short, Earth-based data centers are large electrical and thermal infrastructure systems built around computing hardware. 


Placing them in space


So what would it take to build these data centers in space, and why are companies finding this possibility such an interesting business proposition? 


As on Earth, these data centers would require massive amounts of power. In space, this power would come from solar panels. The Sun always shines in space and can’t be blocked by clouds. However, depending on the orbit the solar panels are put in, the Earth may shadow them for some portion of the orbit. 


And even the best solar cells available today can convert only about half the sunlight that hits them to electricity.


Another potential advantage found in space is cooling. The cold background of space (near minus 455 degrees Fahrenheit, or minus 270 degrees Celsius) creates an opportunity: waste heat from the data center could escape into space through radiators, keeping the electronics cool. 


In principle, that design could eliminate some of the bulky and water-intensive cooling infrastructure used on Earth. However, those thermal radiators would require a large amount of surface area, and that would be in addition to the area required by the solar panels. 


In space, there is no air to blow across hot equipment and help heat escape. The heat has to leave as infrared radiation, which is a relatively slow process. As a result, removing 10 megawatts of waste heat can require radiator surfaces comparable to the size of two football fields.


Space-based data centers could also avoid some of the local conflicts that come with building large data centers on the ground. Many communities resist new data center developments because of their land use, energy and water demand, and noise and environmental impact. 


A space-based system would avoid competing for local land and water resources, and it would not generate neighborhood noise or require local zoning approval in the same way. 


However, space is already getting crowded, and launching thousands of large orbital data centers would accelerate this issue. Orbital debris and micrometeorites are hazards because they can puncture the space data center, and a worst-case collision could destroy it and create even more space debris. 


The frequency of space launches necessary to send all the equipment to orbit may also become a concern for some communities. SpaceX has had protests at its launch complex in Boca Chica, Texas, from local activists who argue that its rocket testing and launches damage the surrounding environment.


All that data would need to be sent between Earth and these data centers – and between the data centers themselves – using radio waves or laser communications systems. Although satellite constellations such as Starlink and Amazon Leo have demonstrated that doing this is possible, the amount of data sent to and from space would balloon.


Additional challenges


These data centers, along with their solar panels and radiators, cannot be launched in one piece and would need to be assembled in space. This process would require new equipment for in-space servicing, assembly and manufacturing. 


Another key challenge is the refresh cycle of computing hardware. Data center servers are not built to last forever. Operators on Earth usually replace or upgrade hardware every three to five years as chips improve, workloads change and equipment ages. 



            
            Orbital data centers would come with significant computing challenges.
          

And equipment failures can require replacing components. The refresh and repair processes are relatively straightforward on Earth, where workers can physically remove and replace servers. 


In space, refresh and repair becomes much harder. Hardware sent to orbit may be difficult or too expensive to upgrade. If the computing platform cannot be updated, or too many components fail, it may become obsolete long before the surrounding infrastructure reaches the end of its useful life. 


In a field where performance improves so rapidly and demand from computing continues to increase, this hurdle could prove a major economic and operational challenge.


Then there is the harshness of space. These data centers would be in a near vacuum, with constant radiation hitting them. And depending on their orbit, they would go from hot when in the sunlight to cold in Earth’s shadow many times a day. All of these challenges, and more, are issues that will need to be addressed. 


So, do they still make sense?


Despite these challenges, companies are moving forward with designing space-based data centers. SpaceX just announced the design for its AI1 Compute Satellite, which it hopes to use as an orbital data center spacecraft. However, this satellite is 100 to 1,000 times less capable than current Earth-based data centers.


Not every computing task makes sense to do in space. Many data center applications depend on fast response times and close connections to users on Earth. Financial transactions, interactive AI services and most cloud applications are extremely sensitive to delay. 


More feasible early applications may be those that are less latency-sensitive and more tightly connected to space operations. Examples could include processing Earth observation data from satellites, military or intelligence data processing, scientific computing related to space missions, or specialized computing for satellites and other space assets. 


In other words, the first viable space data centers may serve space-based customers before they compete with mainstream cloud data centers on Earth.

Sven Bilén receives funding from the National Aeronautics and Space Administration for additively manufactured space thermal radiators.
Wangda Zuo receives funding from National Science Foundation, U.S. Department of Energy, and Penn State. He is a Fellow American Society of Heating, Refrigerating and Air-Conditioning Engineers. Besides his academic position at Penn State University, he is CTO and Co-founder of Glacian Technologies Inc, which is a Penn State spin-off company. He also holds a joint appointment at the U.S. Department of Energy's National Laboratory of the Rockies.
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The world agreed to protect 30% of the ocean by 2030 – but marine protection can’t be judged by area alone

theconversation.com · Kirsten Grorud-Colvert, Associate Professor of Integrative Biology, Oregon State University · Ana K. Spalding, Director of the Adrienne Arsht Community-Based Resilience Solutions Initiative & Staff Scientist at the Smithsonian Tropical Research Institute, Smithsonian Institution

Rose Atoll Marine National Monument is a large marine protected area in American Samoa. Wendy Cover/NOAAThe ocean is home to some of the richest biodiversity on Earth. From coral reefs and mangrove forests to the deep sea, marine ecosystems sustain countless species, support coastal communities, regulate the climate and underpin global food security.


But these systems face growing pressure from overfishing, habitat loss, pollution and climate change. 


In response, nations have adopted an ambitious global goal to conserve at least 30% of the world’s ocean by 2030 – known as 30x30. This target has expanded marine protection worldwide, particularly through marine protected areas.


But what happens after protection is announced?


Decades of experience have shown that effective marine protection requires consistent rules, regulations and oversight, along with financing and meaningful collaboration with local governments, industries and communities. Without it, these areas risk becoming paper parks: lines on a map without real-world impact, where marine life may continue to face overfishing and other threats.



            [image: A sea turtle swimming underwater]
            
              A sea turtle swims in Bunaken National Park, one of Indonesia’s first protected marine areas.
              Claus Giering/Unsplash, CC BY
            
          

Two new reports we led, one from Oregon State University and the other from the Smithsonian Tropical Research Institute, offer an important reality check on where marine conservation stands today and what must be done to achieve the goal of protecting 30% of the ocean.


Together they argue that the primary barrier to realizing the 30x30 ocean conservation goal is no longer ambition to protect the ocean, but effective action that can make it real.


A decade of commitments


The 30x30 goal is often promoted at global ocean meetings, including the 11th Our Ocean Conference, being held in Kenya on June 16-18, 2026.


According to the Oregon State analysis, the conservation commitments announced at past Our Ocean Conferences have helped establish more than 3.88 million square miles (10 million square kilometers) of marine protected areas, or about 2.8% of the global ocean.


In all, marine protected areas now cover nearly 10% of the global ocean. But only about 3.5% of that is fully or highly protected.





The reach of protected areas shows that voluntary pledges can translate into tangible conservation gains when progress is consistently tracked and publicly reported. However, the findings also point to a key challenge: the growing difference between the extent of protection and its effectiveness.


In other words, ocean protection cannot be judged by area alone.


The implementation gap


The Smithsonian report takes a closer look at what is needed to turn such commitments into effective conservation. 


Since the Kunming-Montreal Global Biodiversity Framework was approved in 2022, with almost every country agreeing to protect at least 30% of Earth’s land and waters, marine protection has expanded considerably. However, global numbers show that at least half of existing marine protected areas remain unimplemented or inoperable, with rules and regulations not in place or even allowing destructive activities like bottom trawling.


Achieving the 30x30 goal still requires protecting an additional 20% of the ocean over the next four years. The challenge is twofold: expanding coverage, while also ensuring that the areas are actually benefiting marine life and people.



            [image: A map showing lots of marine protected areas scattered largely around islands]
            
              The World Database on Protected Areas maps both land and marine protected areas around the world. Marine protected areas are in blue.
              World Database on Protected Areas
            
          

Effective, long-lasting conservation depends on management plans, trained personnel, monitoring systems, enforcement capacity, sustainable financing and community participation. Without these elements, legal designation alone does not lead to biodiversity protection, thriving ecosystems and benefits to people. 


Yet, across regions, the Smithsonian report found a troubling pattern: Countries’ ambition to create protected areas is outpacing their capacity to help those areas succeed.


We found two key constraints: lack of coordination around capacity development – the strengthening of skills and tools needed to effectively achieve a goal – and applying a one-size-fits-all approach to distinctly different regional contexts. 



            [image: Divers with a measuring tape on a reef]
            
              Divers from the Mayotte Marine Natural Park between Madagascar and mainland Africa check the health of a protected coral reef.
              Alexis Rosenfeld/Getty Images
            
          

Many countries and communities are committed to marine protection, but they often need better continuous governance and policy, stakeholder engagement and inclusion, data and technology, socio-ecological integration, and communication for effective implementation of marine protected areas over time. 


Similarly, securing funding for marine conservation remains a persistent challenge. When we spoke with groups and communities involved in marine conservation, they often cited complex application processes and funding structures that often do not match their local realities or priorities. This creates a mismatch between how conservation is funded and how it is implemented.


There are efforts to close this gap. The Bali-based Coral Triangle Center’s Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security Capacity Building Roadmap works to conserve ocean areas in a region that harbors the richest marine biodiversity on the planet. Through regional training hubs, leadership programs, internships and digital platforms, it has trained over 8,200 government officials, community leaders and private-sector representatives in science-based marine conservation practices.


The Sustainable Finance Coalition, a group of nonprofits and international organizations, is using its expertise in another way: finding creative ways to secure money for projects in Africa and the South West Indian Ocean to protect key habitats on land and sea. To date, the coalition has tapped into more than US$43 million to protect nature and support the effective management of 170,500 acres (69,000 hectares).


Beyond lines on a map


The two reports found that political momentum for ocean protection is strong. Governments, Indigenous peoples, local communities, scientists and conservation organizations have rallied around the 30x30 target, creating a global movement of support.


The challenge now is delivering on this momentum.


Achieving the conservation goals behind the 30x30 plan will depend less on announcing new protected areas and more on investing in the capacity, finance, enforcement and long-term institutional support needed to help these protected areas function as planned.


As 2030 approaches, the central question is becoming sharper. It is no longer simply how much of the ocean can be protected — but whether that protection can be made real, durable and effective.

Kirsten Grorud-Colvert has disclosed no relevant affiliations beyond their appointment with Oregon State University. Kirsten Grorud-Colvert receives funding related to this work from Oceans 5, Bloomberg Ocean Fund, Oceankind, Pew Bertarelli Ocean Legacy, and The Pew Charitable Trusts. 
Ana Spalding has disclosed no relevant affiliations beyond their appointment with the Smithsonian Tropical Research Institute. In terms of the report cited in the article, this work was made possible through the support of the Bloomberg Ocean Fund within the Ocean Impact Partnership, a sponsored project of Rockefeller Philanthropy Advisors.
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Your phone screen doesn’t have the same color range as the human eye – and AI widens the gap between digital images and the real thing

theconversation.com · Douglas Goodwin, Lecturer in Design and Media Arts, University of California, Los Angeles; California Institute of the Arts

Every pixel in this image has a unique color.  Douglas GoodwinA peacock feather in sunlight shifts from blue to green to bronze as you turn it. Photograph it, and this shimmer collapses into one angle, one exposure, one compromise.


A digital image is not a record of what your eye sees. The standard color space that most digital images use was built for an older display world, when cathode-ray tube monitors swept beams of electrons across phosphor-coated glass. This standard color space made color predictable across many devices, but the compromise was a narrower range of colors for screens, cameras and image files to share.


Whatever the screen offers feels complete. It is not that your eyes cannot see more; digital images give them less to work with.


I teach a class about color at the California Institute of the Arts called Plastics, Neon, and Psychedelia, which covers the many ways color is produced: by materials, by light, by screens and by the mind.


I also have a condition called deuteranomaly, which changes the way I discriminate color, though not in the way you might imagine. A deuteranomalous eye does not simply lose color distinctions – it remaps them. 




Vision researchers in Cambridge showed in 2005 that deuteranomalous observers can reliably distinguish khakis and olives that look identical to people with standard color vision. I have mistaken a traffic light for an overhead streetlamp while driving at night, but my color vision is not a shrunken copy of ordinary vision: It is a different map of the same ground.


While my eyes leave some colors uncertain, they sharpen other distinctions. Screens impose another kind of limit, though more quietly: They organize color according to their own rules, then offer that version as complete. My eye and the screen are both maps that include and exclude differently. Mine trades some distinctions for others. The screen trades range for reliability. The question for any color system is not whether it is accurate but what it keeps.


From wild green to screen green


My neon pothos houseplant is so green that it seems to generate its own light. Photograph it with a smartphone and the result is fine: The leaves are green, the picture makes sense. But the green in the photograph is not the green on the plant.




Look at the photo. Look at the plant. Then look at the photo again. The photographed leaves are muted, but not evenly. Some greens flatten while others appear boosted, as if the phone were trying to compensate for what it cannot show. The leaves on the actual plant are electric. No phone I own, no printed page and no Instax print has captured that green, though the Instax comes closer.


Here is what happens. Light bounces off the pothos and strikes the phone’s sensor, which records numbers representing the color the phone sensed. Each pixel is stored as a recipe for red, green and blue light: three values that tell a screen how much of each primary color to emit. In much of the image world, those numbers are still translated into sRGB, the default color space for ordinary digital images. 




Color scientists map human color perception as a horseshoe-shaped field. A standard display space cuts a triangle from that horseshoe, enclosing only part of what the eye can see. A triangle’s straight sides cannot follow the horseshoe’s curve, so some colors always fall outside the display space. 


Many modern screens can show more than sRGB, but sRGB remains the default format for ordinary digital images because it works reliably across devices and platforms. The pothos green is remapped to fit, and that remapped version is the picture you get. Screen green is not wild green.


Every medium translates color in its own way. Film does too, through chemistry, exposure, dyes and paper. The Instax print is not more accurate in any absolute sense, but it conveys the pothos differently. It reflects light from a surface rather than rebuilding color as light from a screen. The green feels denser, less flat and less removed from its source. The Instax still misses the plant’s absolute color, but it misses it in a different way. 


The phone’s translation matters now because people see a thing’s color on a screen before they meet it in the world.


When AI learns from limited colors


AI image generators do not simply inherit this color gap. They can amplify it. They are not trained on the plant in front of you. They are trained on other people’s photographs of plants like it: millions of images already filtered through sensors, editing software, platform compression and the color limits described above. Many of the vivid greens were clipped or shifted before the model ever encountered them.


Ask an AI image model to generate a peacock feather and you will likely receive a competent image: the canonical eyespot, the dark pupil, the cyan ring, the gold, the magenta rim. The surviving colors are the ones the image world knows how to keep. What is missing is the iridescence.


In a real feather, the barbs can flash the same blue-green-bronze as the eyespot. A photograph fixes that shimmer to a single angle. The generated image flattens it further. Its barbs are muddy brown with faint metallic highlights. The model has learned the symbols of a peacock feather, but not the event of seeing one turn in the light.


Generative models make images from the patterns they find most often in their training images. They render ordinary brightness convincingly. The rarer effects are the ones that slip away: saturated colors, metallic flashes, structural glints. The model can still make an image that looks bright, even spectacular. But its brightness is screen-native, learned from other images on screens, not from seeing the subject itself.


The loop tightens with each pass. AI-generated images are uploaded, shared, indexed and may be folded into future training sets. When models train on material produced by earlier models, their outputs narrow over time. The rare colors are the first to go.


These images do not stay inside the machine. They can fill social media feeds and image searches until they stand in for the thing itself. The simulated green becomes the green you meet first.


Watching for the gap


Day after day, screens show you only the colors inside their range, translating anything outside that range into colors they can display. If you only ever see the beetle wing as a dull image, nothing tells you a brighter one ever existed. It will just look dull. If every picture of a plant arrives with its greens muted into the same screen-safe range, that range becomes green. You will not miss the absent colors.


One way to observe the gap is to find something vividly colored: a ripe persimmon, a peacock feather, the orange-pink at the bottom of the desert sky. Look at it before you photograph it. Stay with it. Stand close. Give it a name, even a private one. Then photograph it. Hold the image next to the thing. That distance is the gap.


The wild colors have not been erased. They have been excluded from the screen’s territory. The version that travels is what gets remembered. The thing is still there. Look for it.

This article draws on research for Douglas Goodwin's book-length manuscript, "The Color Gap." He does not work for, consult for, own shares in, or receive funding from any company or organization that would benefit from this article.
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Hurricane season is here: Federal flood insurance carries 2 moral hazards – which you face depends largely on how wealthy you are

theconversation.com · Ivis García, Associate Professor of Landscape Architecture and Urban Planning, Texas A&M University

Anyone who has been through a flood or hurricane knows the scene: waterlogged furniture piled on curbs, gutted homes with mold creeping up the walls, families displaced for months. But the recovery isn’t the same for everyone.


While federal flood insurance subsidizes risky coastal and waterfront development for wealthier homeowners by lowering the cost of living in these areas, many low-income households in flood-prone areas remain stuck with risky properties and little help.


As a disaster recovery researcher, I’ve witnessed how perverse incentives create different cycles of vulnerability across income levels. The problem with federal disaster insurance today isn’t just about subsidizing wealthier coastal homeowners – it’s equally about leaving low-income households systematically underinsured without resources to either protect themselves or leave.


Federal flood insurance’s moral hazards


The National Flood Insurance Program was established by Congress in 1968 to provide affordable flood insurance to the public while encouraging floodplain management. 


Communities that participate in the program are required to adopt regulations to reduce flood risk in their areas for their residents to qualify. The insurance policies, around 4.7 million today, are purchased either through the program or insurance companies but administered and underwritten by the Federal Emergency Management Agency, the nation’s disaster response agency. When the policy cost is lower than the risk, the property is being subsidized by the federal program.


The National Flood Insurance Program did succeed in providing accessible insurance for many people, but it also produced a “moral hazard,” where people take on risk without bearing its full consequences. What’s less well understood is that this operates differently by income level.



            [image: A person stands on porch of a small house looking at flood water covering the yard up the home's foundation.]
            
              Water rises toward homes in Hampton, New Hampshire, on Jan. 10, 2024, after a storm with high winds, heavy rain and high seas.
              Joseph Prezioso/AFP via Getty Images
            
          

FEMA is currently working to adjust flood insurance prices to more closely match each property’s actual risk. The program’s Risk Rating 2.0 changes, which began in 2021, aimed to transition policies to full-risk pricing for everyone. The annual premium increases are capped by law at 18% for primary residences, so full-risk pricing won’t be fully reached until around 2037, according to federal estimates. 


But there’s another, less visible problem: Federal flood insurance already wasn’t affordable for many people.


In low-income neighborhoods, more than 90% of households are estimated to be underinsured, and their uninsured losses when they experience flooding often exceeds 20% of their annual income.



            [image: Two homes at the river's edge, one missing half of it's lower floor, with top hanging over precariously. Lots of boulders and debris are in the water.]
            
              Many homes along creeks and rivers in western North Carolina were devastated by flooding from the remnants of Hurricane Helene in 2024.
              Sean Rayford/Getty Images
            
          

Many families are unable to afford federal flood insurance premiums – only 37% of all policyholders pay less than $1,000 per year, according to FEMA. Instead, homeowners may skip insurance, gambling that disasters won’t strike. When floods do occur, these households can face catastrophic uninsured losses. 


Homeowners and renters may also choose federal flood insurance plans with lower premiums but that provide less coverage in a disaster, and even those plan costs can be high.


Because the federal flood insurance program doesn’t specifically help those who cannot afford premiums, this creates a structural trap: Wealthier homeowners receive government-subsidized insurance support for risky properties, while many lower-income households fall outside the system entirely.


Severe repetitive loss homes


FEMA’s repetitive loss properties also tell a story. Roughly 1% of National Flood Insurance Program properties are considered “severe repetitive loss” homes – those with multiple flood events over a 10-year period. Historically, those properties have accounted for nearly 30% of all claim payments. 


Low-income households that can’t afford to move can end up experiencing repeated losses, depleting their savings and leaving them facing persistent instability.


My research in Puerto Rico has shown how this repeated rebuilding deepens vulnerability, trapping families in a cycle where each disaster pushes them further into poverty and housing insecurity rather than allowing them to recover, what sociologists call “downward mobility.”



            [image: A map showing lots of repetitive loss properties along the Gulf and Atlantic coasts, but also in inland river valleys.]
            
              A National Flood Insurance Program map shows the number of repetitive loss properties within a 5 kilometer radius as of 2023. The highest rates are along the Gulf and Atlantic coasts, as well in some inland river valleys.
              FEMA with Esri, TomTom, Garmin, FAO, NOAA, USGS, EPA, USFWS
            
          

Breaking both cycles


Addressing these moral hazards requires different responses.


Income-based assistance programs such as FEMA’s Flood Mitigation Assistance grants can help ensure families aren’t priced out of safety.  For example, the upfront cost of home improvements that could reduce a home’s flood exposure, such as elevating the home or flood-proofing the property, can be too high for many people to afford, but assistance programs can help.


Voluntary buyout programs can also be effective in helping low-income homeowners relocate from risky properties – if those programs offer fair market value, meaningful relocation support and timely implementation. Prolonged, underfunded buyout processes can be harder for households with less cash available to manage.


The National Flood Insurance Program has another ongoing problem as more people move to flood-risk areas and as property values and storm damage rise. By early 2025, the program was about $22.5 billion in debt to the U.S. Treasury, even after Congress canceled $16 billion in debt in 2017. That debt accumulates $1.7 million in interest daily – costs borne by current and future policyholders through their premiums.


I believe fixing federal flood insurance will require an approach that prices risk accurately for those who can afford it while providing genuine assistance for low-income homeowners, for example, through affordable insurance, aid for projects that reduce homes’ vulnerability or equitable buyouts.


The water will come again. Flooding will strike both the insured mansions on the coasts and the uninsured mobile homes inland. The question is whether U.S. policies will continue leaving different forms of moral hazard for rich and poor or whether the government will finally align the country’s disaster response with reality.

Ivis García has received funding from the National Science Foundation; the U.S. Department of Housing and Urban Development; the U.S. Department of Transportation's National Institute for Transportation and Communities; the Centers for Disease Control and Prevention; the Environmental Protection Agency; the National Academies of Sciences, Engineering and Medicine; JPB Foundation; Ford Foundation, Pritzker Traubert Foundation; Chicago Community Trust, SBAN, Texas Appleseed, Fundación Comunitaria de Puerto Rico, Urban Institute & UNIDOS, and Natural Hazards Center.
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Dr. ChatGPT is getting remarkably good at diagnosing health problems - but actual doctors are still better at weighing treatment options

theconversation.com · Andrew Parsons, Associate Professor of Medicine, University of Virginia

The mental shortcuts doctors use in diagnosis aren't that different from how chatbots come up with answers to your health questions. Philip Dulian/picture alliance via Getty ImagesA father is worried about his toddler, who has been running a fever for two days and pulling at one ear. A 65-year-old woman has been getting winded on her morning walks and feeling more fatigued than usual. Both reach for their phones and type their symptoms into an AI chatbot. 


“Your child likely has an ear infection,” the father learns. “Your symptoms could indicate a cardiac condition,” the woman reads. 


Those are helpful answers – and there’s a good chance they’re correct. Artificial intelligence is approaching, and in some cases exceeding, doctors’ ability to make accurate diagnoses. An April 2026 study found OpenAI’s o1 model had a 78% accuracy rate on complex diagnostic cases published in the New England Journal of Medicine and also outperformed experienced doctors when diagnosing actual emergency room patients. Similarly, ChatGPT, working on its own, outperformed physicians in diagnosing complex cases, a 2024 study found – even when the physicians were able to use ChatGPT themselves. 


Making a correct diagnosis, though, is only half a doctor’s job. The other half is knowing what to do about it – in other words, deciding how to manage a patient’s health condition. 


I am a doctor and medical educator studying how doctors make these decisions, a process known as management reasoning, and how doctors in training develop this ability.  For clear-cut health concerns, an AI diagnosis may be enough for someone to get the care they need – a little numbing cream for a baby’s gums, say, or an appointment with a cardiologist. 


But uncertainty is common in clinical practice. Often, knowing what ails a patient is necessary but not sufficient for determining how to care for them. And how to manage a patient, even after the diagnosis is settled, is a complex question. 



            
            People are seeking answers for health problems from AI platforms like ChatGPT.
          

Diagnosis categorizes, but management prioritizes


Experienced doctors do not assess each patient from scratch. Over years of practice, they build mental shortcuts called illness scripts. 


Illness scripts are more than symptom checklists. They capture what a disease typically looks like, who tends to get it and how it most often progresses. When a doctor sees a new patient, they match what they observe against these mental scripts – a process of categorization and pattern recognition. 


When a patient appears with a familiar pattern of signs and symptoms, a doctor calls up the matching mental script almost without thinking. This frees them to notice elements that don’t quite align: a symptom that doesn’t fit, or a detail in the patient’s history – a recent trip abroad, an unusual exposure at work – that points toward a different diagnosis.


It’s not surprising that AI is good at this pattern-matching process. Large language models like ChatGPT work in a similar way. They predict what word should come next in a sentence based on patterns learned from enormous amounts of text, including the medical literature. In that literature, the word “pneumonia” reliably follows certain symptom patterns: fever, say, combined with a cloudy patch on a chest X-ray. Pattern matching, at this level, is essentially the same thing a doctor does when fitting a patient’s symptoms to an illness script.


But deciding what to do next – what tests to run, what treatments to try, what to monitor and what to follow up on –  works differently. Instead of one right answer, a doctor faces multiple reasonable options. The art of medical management is prioritizing which among these options is best for the patient in front of you. 


The human advantage


So how does a doctor go from diagnosing a patient to figuring out how best to care for them? The answer is almost always, “It depends.” 


Consider two men, Marcus and Tomás, both 68, both just diagnosed with early-stage prostate cancer. Their biopsies show the same thing: a slow-growing tumor confined to the prostate. 


Both are offered the same two management options. Treat now, with surgery or radiation, accepting the risks of urinary incontinence and changes to sexual function. Or monitor closely with regular tests and biopsies, treating only if it grows. A study that followed more than 82,000 men with early-stage prostate cancer for 15 years found that fewer than 3 in 100 died of their prostate cancer regardless of which path they chose, though men who chose monitoring were about twice as likely to see their cancer spread.


AI can present both options alongside those statistics. What a doctor brings is knowledge of the person sitting across from them. 


Marcus has no other significant health conditions. His doctor knows this, and knows Marcus well enough to know that uncertainty sits badly with him. For a patient without other pressing health concerns, a slow-growing tumor has time to progress and become something more serious. Both management paths are genuinely reasonable, but Marcus cannot live with waiting. Knowing cancer is in his body, watched but untreated, is not something he can set aside. He chooses treatment. 



            [image: An older male doctor and older male patient talk in a medical exam room.]
            
              AI chatbots are not especially good at prioritizing options in the face of risk and uncertainty.
              MoMo Productions/DigitalVision via Getty Images
            
          

Tomás has advanced heart failure, something his doctor has been managing alongside him for years. She knows that his heart condition poses a more immediate threat to his health than this slow-growing tumor does. She knows, too, that he watched a friend go through radiation and come out diminished. Treating aggressively would mean bearing real costs for a benefit that may never arrive. She recommends active surveillance. For Tomás, it is the right answer and a relief.


Different management decisions are the norm in medicine. The right path for any patient depends on who that patient is and what they value, and on a doctor’s judgment about where the evidence is reliable and where genuine uncertainty remains. 


Judging risk and uncertainty


To decide how to manage a patient’s condition, a doctor first considers evidence from the medical literature and then applies the available management options to the patient’s particular circumstances. This requires honest communication , shared decision-making, jointly navigating risk and acknowledging uncertainty. 


Some risk can be measured. For chest pain, doctors use scoring tools that estimate a patient’s short-term likelihood of a heart attack based on their symptoms and test results. AI can likely work through those numbers faster than most doctors.


But risk and uncertainty at the bedside or in the clinic are difficult to measure. Scoring systems and practice guidelines are designed for the average patient – an idealized person, who does not exist. And both doctors’ and patients’ sense of risk and uncertainty are shaped by their experience. For many patients, this includes a long and justified history of mistrust in the healthcare system. 


AI does not know what you have been through or what risk trade-offs you are willing to accept. It cannot acknowledge uncertainty the way a good doctor can, returning to it with you as your circumstances change.


This is where diagnosis and management part ways. The father of the feverish toddler probably got a useful answer: AI has seen enough feverish toddlers in the medical literature to make a reasonable call. But knowing what to do next, including when to stop watching and start worrying, is a conversation best had with your doctor.

Andrew Parsons does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/dr-chatgpt-is-getting-remarkably-good-at-diagnosing-health-problems-but-actual-doctors-are-still-better-at-weighing-treatment-options-281813
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