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Why 78 degrees isn’t the right thermostat setting for everyone during a heat wave

theconversation.com · Destenie Nock, Associate Professor of Engineering and Public Policy, Civil and Environmental Engineering, Carnegie Mellon University

Elbert Yazzie adjusts his air conditioning unit in Tuba City, Ariz., in 2025. Frederic J. Brown/AFP via Getty ImagesAcross the U.S., it’s a hot summer, and electricity prices are high. Various public officials and corporate websites suggest people set their thermostats to 78 degrees Fahrenheit (25.6 degrees Celsius), or even 81 F (27.2 C), as a way to stay relatively cool without breaking the bank. But as someone who studies energy costs, I know from both personal and professional experience that it’s not that simple.


The summer after my daughter’s first birthday, she began vomiting in the middle of the night and small bumps covered her chest. I thought it was the blueberries we’d given her. My husband and I cut out acidic foods and changed her milk. At the time, we often kept our thermostat set to 79 F (26.1 C). Before becoming parents, that setting kept the summer electric bill below US$200. We would sleep without blankets and take cold showers like I had in graduate school.


Then, on a cooler night, she kept her blueberries down. After that, I lowered the hallway thermostat setting enough to get her bedroom near 74 F (23.3 C). The nighttime vomiting stopped. My experience as a parent changed how I hear universal recommendations for air conditioner settings, especially during heat waves.


There is no single thermostat setting that is right for every person or every home. And there are other easy, low-cost steps that can help keep everyone comfortable when hot weather sets in.



            [image: A woman sits on a couch underneath an air conditioner.]
            
              Focusing on keeping one room cool can help keep costs down.
              AP Photo/Thomas Peipert
            
          

Air conditioning is a big help, but can be costly


Every piece of cooling equipment is different, in terms of its technical design specifications, and its age and maintenance history. And the homes these systems serve vary in terms of insulation, size, sun exposure, and local climate. So there’s not one temperature setting that’s maximally energy- and cost-efficient for every home.


It may be useful to start at 78 F (25.6 C) to keep a lid on costs, but that temperature is neither a safety threshold nor a temperature every household will find comfortable and safe. If you are uncomfortable, try lowering your thermostat one degree at a time while monitoring yourself and others in your household for any signs of heat stress.


In general, a higher thermostat setting saves energy because the air conditioner has less work to do. When it is 95 F (35 C) outside, maintaining a home at 78 F requires removing less heat than maintaining it at the average level most U.S. households seek in the summer: 72 F (22.2 C). The smaller the difference between the indoor and outdoor temperatures, the less frequently or intensely the air conditioning system has to run, thereby using less electricity.


Running an air conditioner also reduces the humidity in a home. When the air is humid, sweat evaporates less effectively. The National Weather Service has a chart that says if the temperature is above 90 F (32.2 C), and the humidity is above 60%, the air will feel like it’s above 100 F (37.8 C).


Running air conditioning may be necessary in a heat wave, but it can represent over 50% of a home’s energy usage in summer months – and a similar proportion of the resulting electricity bill.


Fortunately, there are other ways you can keep yourself and your home cool for very little money.




Keep heat out


Prevent outside heat from seeping into the building by closing curtains on sun-facing windows. Close windows and doors too, unless it is cooler outside than inside, which may happen overnight or in the early morning.


And don’t add more heat inside your home if you can avoid it. For instance, avoid using the oven during the hottest part of the day.


Combine air conditioning with air movement


The moving air from a ceiling fan or a portable fan can make temperatures feel cooler, even if the thermostat is set relatively high. 


But the Centers for Disease Control and Prevention say people should only use fans to cool themselves down when indoor temperatures are below 90 F (32.2 C). This is because when the air is hotter than your skin temperature – about 90 to 94 F – a fan creates a convection oven effect, accelerating the shift of heat into the body and potentially raising your body temperature to unhealthy levels.


The thermostat isn’t in every room


Remember that a hallway thermostat may not reflect the temperature in an upstairs room, or one facing the sun. Use an inexpensive thermometer to measure temperatures in the rooms where people actually sleep or spend their time. If possible, have people stay in shaded rooms or on a lower floor, or even in one space, rather than cooling every room equally.


Cool your body as well as the rooms


A cool shower or a damp cloth can provide immediate relief, and drinking water regularly helps replace fluid lost through sweating. If you are feeling really hot, consider using ice packs to help cool your body down.


Always protect your health


There are many stories of people dying indoors because they turned off their working air conditioners during times of high heat, or because their cooling system wasn’t functioning properly. 


Infants and people with certain health conditions may need to be in cooler spaces for longer periods of time than healthy adults. 



            [image: A group of people sit around a table and play cards.]
            
              Senior centers often serve as cooling centers for community members during heat waves.
              Alejandra Villa Loarca/Newsday RM via Getty Images
            
          

Don’t be afraid to seek help


If your home’s heat makes you afraid for your health, call your local 211 resident-services hotline or search online for local cooling centers where you can spend some time in air conditioning at no charge. Even a few hours in an air-conditioned space can reduce heat risk. Splash pads and public pools are other options, as are public libraries and other government buildings, or even a restaurant, cafe or movie theater, which often have air conditioning.


Keep an eye on yourself and each other for signs of heat stress. If someone becomes dizzy, weak, intensely thirsty, nauseated, confused or unusually tired, move them to a cooler place or go to the hospital. Confusion, loss of consciousness and very high body temperature can indicate heat stroke, which is a medical emergency.


Lastly, if you need help paying your electricity bills, check in with your utility company, which may have programs for spreading out your costs over time. You may even find you’re eligible for cost subsidies. State and local governments also usually have programs that help residents insulate their homes and upgrade inefficient appliances.


The best temperature setting is the one that provides adequate cooling at costs the household can sustain. While a thermostat setting of 78 F (25.6 C) is often touted as a solution, in reality it is just one of several options. In my house, becoming a mother changed the amount I determined was necessary to spend on my summer cooling bills. I couldn’t determine the right amount of cooling from the thermostat or my electricity bill – I had to look after the people in my home.

Destenie Nock, PhD is the CEO and Founder of Peoples Energy Analytics, an energy affordability data analytics company. She has previously received research funding from the Sloan Foundation, RK Mellon Foundation, National Science Foundation, Google, and the Environmental Protection Agency. She serves as a volunteer on the board of Clean Energy Works. She currently serves as an expert consultant for the Massachusetts Office of the Attorney General, where she has spoken about energy affordability and the challenges households face properly cooling their homes. In addition, she has a forthcoming book about energy affordability.


Original: https://theconversation.com/why-78-degrees-isnt-the-right-thermostat-setting-for-everyone-during-a-heat-wave-287917
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Why Americans seeking affordable doctor visits and medicines abroad may misjudge healthcare quality

theconversation.com · Kelli Frias, Provost Associate Professor of Marketing, American University · Deidre Popovich, Associate Professor of Marketing, Texas Tech University

With the cost of health insurance rising, Americans are increasingly shopping around for healthcare deals over the border.  Nadzeya Haroshka/iStock via Getty Images PlusAs healthcare costs continue to rise, more Americans are looking beyond their regular doctor’s office for care. 


Some travel to Mexico for prescriptions, routine visits or diagnostic tests. Others turn to telehealth companies that promise convenient access to treatments such as weight loss medications. Increasingly, insured Americans are navigating more than one healthcare market at once. For example, they may buy some prescriptions from their in-network primary care provider and have a separate provider for their cash-based GLP-1 medication.


As researchers who study consumer decision-making, healthcare markets and consumer vulnerability, we wanted to understand how people evaluate healthcare quality when they move between different systems. 


Our research suggests that many consumers face a hidden challenge: The signals they rely on to judge quality in one healthcare setting often mean something very different in another. Sometimes these misjudgments lead to adverse health outcomes. 


Seeking healthcare access


For decades, employer-sponsored insurance carried an implicit promise. If you get a good job, you’ll have access to affordable healthcare. However, that promise has become harder to keep. 


Healthcare spending in the United States reached nearly $5 trillion in 2023 and continues to climb. Workers with employer-sponsored insurance continue to face rising deductibles, premiums and out-of-pocket expenses. At the same time, hospital consolidation has contributed to higher prices and fewer competitive options in many communities. 


Even beyond cost, many consumers struggle to access care amid the complexity of the U.S. healthcare system. 


Meanwhile, Americans insured through Affordable Care Act marketplaces and Medicaid face mounting healthcare costs amid the loss of ACA subsidies and massive Medicaid cuts.


As costs rise, patients are increasingly acting like shoppers, comparing prices and looking for better deals on prescriptions and other healthcare.






            [image: A female patient sits on an exam table, talking with a doctor and nurse]
            
              Making healthcare decisions involves reading multiple signals about quality and value.
              Morsa Images/DigitalVision via Getty Images
            
          

For some Americans, that means crossing into Mexico, where clinic visits and prescriptions can cost a fraction of U.S. prices. Patients also report fewer administrative hurdles. Instead of waiting weeks for referrals, prior authorizations or insurance approvals, they can often obtain care immediately. To a lesser extent, some also seek care in other countries, including Canada.


Others are seeking care online. Direct-to-consumer telehealth companies have expanded rapidly, particularly for treatments such as GLP-1 weight loss medications. Many patients can now consult with a provider and receive a prescription without directly visiting with a doctor. 


These alternatives are often convenient, affordable, helpful and legitimate. But they also require patients to evaluate healthcare quality in unfamiliar ways. 


The problem with familiar signals


People rarely have all the information they need when making healthcare decisions. Even with health insurance, the out-of-pocket cost and duration of treatment are difficult to decipher before receiving care. Patients traveling out of the country for care face even more question marks. For example, a provider’s credentials and quality of treatment may be hard to figure out.


As a result, consumers rely on fewer signals that could help them estimate quality, such as online reviews, provider credentials, consultation length, facility appearance, recommendations from friends and price. 


These shortcuts work reasonably well when consumers understand the system they are operating within. Problems arise when people assume those same signals mean the same thing everywhere. 


We studied how people make these decisions by interviewing 71 Americans who sought some of their healthcare in Mexico. We also asked our study participants to keep video diaries of their cross-border healthcare experiences and traveled with some participants ourselves. 


Everyone in our study had employer-sponsored health insurance. Many described this benefit as a factor that led them to choose their current job. Yet with deductible and copay costs being so high, they still could not afford routine care, so they sought cheaper care elsewhere.


We found that many familiar indicators changed meaning across healthcare systems.


For example, a crowded waiting room in the United States may suggest inefficiency or poor scheduling. In some Mexican clinics, that same crowd may indicate that a physician is trusted and in high demand. 


Long consultations can signal attentive care in one setting and inefficiency in another. A clear price can feel reassuring. But it does not tell you whether the provider is properly trained, who is accountable if care goes wrong or whether follow-up visits are required.


Research on healthcare decision-making has consistently shown that consumers struggle to evaluate medical quality directly and often rely on cues, past choices and physician referrals. When patients move between healthcare markets, these old decision-making processes can become less reliable.



            [image: A healthcare worker speaks to a patient in a clinic waiting room]
            
              The waiting room can hold cues about the quality of care a facility provides – but those cues may be different in Mexico than they are in the U.S.
              FatCamera/E+ via Getty Images
            
          

Why confidence can become a problem


Healthcare needs are often urgent, and even with health insurance coverage, finding an available in-network provider can sometimes take weeks. As a result, crossing into Mexico or choosing a new telehealth provider for a quick solution offers some relief even if it is not ideal.


One of the most surprising findings from our study was that most consumers did not recognize they were evaluating healthcare in this new market differently. 


Some participants recognized that familiar signals and quick decisions no longer worked. They slowed down, asked questions, sought recommendations and researched providers more carefully. While this required additional effort, it often helped them to better evaluate their decisions in this new market. 


But others felt completely confident about their evaluation of quality. They assumed that the cues they trusted in one healthcare setting would transfer seamlessly to another. Because they felt certain, they were less likely to question their assumptions or seek additional information. Ironically, those who felt most in control were sometimes the most vulnerable to making mistakes. 


For example, some patients described assessing a provider’s quality by researching their credentials in the U.S. In Mexico, however, they found themselves evaluating the cleanliness of the clinic and comparing its appearance to U.S.-based clinics to determine the quality of the provider.


When these choices went wrong, some consumers reported serious consequences. One was left temporarily unable to walk. Others developed antibiotic resistance. In some cases, patients in our study had to pay out of pocket for additional treatment to fix a problem caused by the treatment they sought in Mexico.


What consumers can do


None of this means people should avoid alternative healthcare options. In fact, many patients benefit from lower costs, faster access and friendlier service. But consumers should recognize that healthcare quality is not always communicated in the same way across systems. 


Before seeking care outside your usual provider network, consider asking questions, such as the following:



	What quality signals did I consider when choosing my current provider, and can I use those same cues in this new healthcare setting? 


	What credentials or accreditation matter in the U.S., and do they also matter in other countries? 


	How will I be responsible for my medical records and prescriptions if my providers don’t know about each other? 


	What happens if complications arise after treatment in Mexico (or another country)? 





As healthcare becomes increasingly fragmented, patients are no longer simply choosing between doctors. They are choosing between different healthcare systems – and the signals they trust may not travel as well as they think.

Kelli Frias has received funding from Blue Cross Blue Shield of Texas, the National Science Foundation, Providence Health, and the VentureWell Foundation.
Deidre Popovich has received grant funding from BlueCross BlueShield of Texas and Providence Health.


Original: https://theconversation.com/why-americans-seeking-affordable-doctor-visits-and-medicines-abroad-may-misjudge-healthcare-quality-282515
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Why are some animals considered ‘pests’? It comes down to culture and convenience

theconversation.com · Elan Abrell, Assistant Professor of Science and Technology Studies, Wesleyan University

After wild turkeys attacked an 83-year-old woman in May 2026, sending her to the emergency room for stitches, police warned residents of Alameda, California, to avoid interacting with the animals. Wild turkeys can be particularly aggressive
during mating season. They can also damage property: digging up gardens, staining decks with their droppings and occasionally attacking cars and windows when they mistake their own reflections for rival turkeys.


Turkeys may be a nuisance to Alameda’s human residents, but they have also been highly valued by multiple cultures throughout the history of North America. Given these threats to human safety and property, is it fair to call this quintessentially American bird a pest? 


As an anthropologist who studies human-animal interactions, I have found that the idea of a “pest” is a flexible concept that changes over time and across cultures. Just as one person’s weed can be another’s wildflower, the category of pest is a subjective one that depends on social, aesthetic and economic values within a particular culture.



            
            If Turkeys decorate American dinner tables and are pardoned by presidents, are they still pests?
          

Labeling an animal a pest typically justifies the use of harmful or deadly methods to remove undesirable species from human spaces. But these methods can lead to costs that far outweigh their benefits, causing unnecessary suffering for not only the so-called pests, but also for humans, other animals and entire ecosystems.


Understanding why people label certain animals pests can help society respond to potential conflicts while minimizing harm to both humans and animals.


What is a pest?


The English word “pest” comes from the Latin word “pestis,” meaning plague, instrument of death or destruction, or nuisance. 


The Black Death is one of the most infamous historical examples of the link between disease and pests. This pandemic of bubonic plague spread via rodents carrying infected fleas, killing an estimated 25 million people in the 14th century in Europe. The discovery that animals carried the plague gave rise to one of the earliest pest control professions: the ratcatcher.


Some animals that humans consider pests are synanthropes: wild animals that have adapted to human habitats for the various benefits they receive from human activities. Sometimes, this adaptation is self-directed, as in the case of rodents or coyotes attracted to human food stores. 



            [image: Pigeons surrounding two people sitting on a bench laughing]
            
              Pigeons have adapted well to urban living with humans.
              Catherine Falls Commercial/Moment via Getty Images
            
          

But humans often contribute more directly to the adaptation of synanthropic animals, as in the case of pigeons, one of the earliest domesticated bird species. The wild descendants of domesticated rock doves, pigeons still thrive in human environments where they can find food and nest in the clifflike edifices of buildings. 


People have also contributed to the spread of nonnative or “invasive” species. Maritime travel dispersed rodents and feral pigs across countless island ecosystems. Misguided efforts at controlling other pests, in this case insects that damage sugarcane crops, led to the introduction of cane toads in Australia. 


Animals out of place


Many pest animals pose no actual threats to humans or their ecosystems, but this does not stop people from seeing them as trouble.


Most species of spiders, for example, are harmless to humans and can help eliminate insects that may be even more unwelcome in a home. And despite their status as despised backyard invaders, moles actually provide benefits to gardens by aerating soil and consuming insects and mollusks that feed on plants. 


To understand why harmless animals are still often perceived as pests, you can look to anthropologist Mary Douglas’ foundational concept of matter out of place. In her 1966 book “Purity and Danger,” Douglas argues that cross-cultural concepts such as purity and pollution are based on normative ideas about the proper places for particular things. 



            [image: Business card reading 'Jed T. Hoyt, General Agent for Wakelee's Squirrel Exterminator']
            
              Squirrels become pests when they wander where people say they shouldn’t be.
              Jed T. Hoyt/Wakelee's Pharmacies/California business ephemera collection/California Historical Society via Flickr, CC BY
            
          

Dirt, for example, is not a specific unclean substance, but a social category people use to describe matter that is in a place where it does not belong. Mud smeared on your clothes, skin or eating utensils, for example, might be dirt in this sense, whereas mud on the ground would just be a part of the soil where it belongs.


Pests, similarly, can be understood as animals that violate spatial boundaries determined by cultural values. For example, a deer and her fawn grazing in a meadow, or a family of squirrels nesting in a tree, might become pests if they were to start grazing on prized rosebushes or nesting in an attic.


Like plague-spreading fleas, these animals can pose real harms to humans, but the category of pest need not be tied to an objective assessment of risk. 


Potential dangers of pest control


Designating animals as pests can sometimes do more damage than the animals themselves.


Historical efforts to control or eradicate pests illustrate both how culture influences which animals are placed in this category and the unintended consequences that can arise from putting them there.



            [image: Poster depicting a sword speared through a mosquito, fly, sparrow and rat, with Chinese characters reading 'Exterminate The Four Pests!']
            
              The culling of sparrows through China’s Four Pest Campaign, which lasted from 1958 to 1962, led to mass famine after causing ecological imbalance.
              Wikimedia Commons
            
          

In 1532, the Tudor Vermin Laws provided bounties for killing a broad range of species perceived as a threat in Early Modern English society to agricultural food stocks. These animals included badgers, bats, crows, foxes, hedgehogs, otters and owls, among many others. Vilified for superstitious or erroneous beliefs, many of these species did not actually compete with people for food or pose other significant dangers.


Four centuries later, in the mid-20th century, China’s government similarly encouraged people to eradicate over a billion sparrows to prevent them from depleting grain supplies. 


These policies in England and China pushed many species to the brink of extinction, inflicting ongoing harm on ecosystems while failing to address food supply problems. In the case of China’s anti-sparrow campaign, a failure to recognize sparrows’ ecological role as insect predators led surviving swarms of locusts to devastate the grain crops, contributing to mass famine that killed nearly as many people as the Black Death in Europe.


Contemporary efforts at pest control have also caused unanticipated collateral damage. The pesticide DDT notoriously caused widespread harm to ecosystems while also posing a significant risk to human health. The regular use of chemical rodenticides is a danger to humans, companion animals and wildlife. 


New ways of coexisting


Humans have very good reasons to be concerned about potentially harmful species. Indeed, the mosquito, one of the most common pests around the world, is also responsible for more human deaths than any other animal.


However, the category of pest has often provided an overly simple framework for targeting other animals for extermination, in many cases with serious ecological consequences. 


Beyond the many harms of efforts to eradicate pests, the concept of pest itself has contributed to human violence by providing a powerful metaphor for dehumanizing marginalized groups throughout history. 


Rather than denigrating other animals as pests, people can address potential dangers of other species while also taking responsibility for how we contribute to these fraught relations. Understanding pests as a subjective cultural category opens space for questioning whose interests are served by such designations, who is harmed by the label, and what possibilities for alternative relations may exist. 


As in the case of Alameda’s turkeys, leaving other animals alone and finding ways to coexist may lead to better outcomes for all.

Elan Abrell 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/why-are-some-animals-considered-pests-it-comes-down-to-culture-and-convenience-282218
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Rescuing satellites is harder than it looks – a growing space junk problem will make doing so more important

theconversation.com · Wanjiku Chebet Kanjumba, Ph.D. Candidate in Aerospace Engineering, University of Florida

An illustration of the plan for the European Space Agency's ClearSpace mission, where a servicing spacecraft will deorbit an ESA satellite.  ClearSpace/ESA, CC BY-NCA commercial robotic spacecraft called LINK launched on an emergency mission to save NASA’s Neil Gehrels Swift Observatory, which has been slowly falling toward Earth, on July 3, 2026. Over the coming weeks, LINK, built by Katalyst Space Technologies, will try to grasp the telescope, then spend months raising it to a safer orbit.



            
            A commercial satellite is the key to a difficult mission that aims to rescue NASA’s Swift telescope in orbit.
          

For most of the space age, satellites have been disposable: moved aside or replaced when they ran low on fuel or failed. That wasn’t much of an issue decades ago, when orbit was far less crowded. Now, space surveillance networks track tens of thousands of human-made objects, and the European Space Agency estimates that more than 1.2 million pieces of satellite and spacecraft debris larger than half an inch (1 centimeter) are in orbit. Even chunks that small are large enough to cause severe damage in a collision.


You might say “just clean up the junk” because space debris looks motionless in photographs. But as a Ph.D. candidate researching satellite servicing, I know that the hardest part of removing a dead satellite before it breaks apart into new debris is not reaching it – it is understanding how it moves, how to approach without hitting it, and controlling the instant that two free-flying objects touch.


A tow hook changes the problem


So, how do you catch a dead or broken satellite? The spacecraft doing the catching is a servicer: a robotic mechanic that flies up to refuel, repair or move a disabled satellite.


Some satellites, called prepared satellites, are easier to catch. They carry a built-in feature that works like a car’s tow hook. The servicer knows where to attach, what loads the hook can bear and what its cameras can use as landmarks. That feature removes several unknowns at once. 


Many older, unprepared satellites have no docking plate, beacon or navigation marker. Some can still be serviced by gripping a strong structural feature. Northrop Grumman’s Mission Extension Vehicles, for example, have docked onto communications satellites and taken over their propulsion and pointing.


To grab the satellite, engineers first identify a safe attachment point and estimate the object’s shape, mass and motion, often while working off incomplete information. But even if they find a potential attachment point, this strategy may not work. A solar panel, antenna or insulation blanket may not be strong enough to carry the load from the servicer. 



            [image: A diagram showing the difference between cooperative and noncooperative satellites. The cooperative one has a docking interface and markers, while the noncooperative one doesn't, and is tumbling.]
            
              A cooperative satellite stays steady and carries a docking interface and navigation markers so that a servicer can follow a known approach path. A noncooperative satellite may tumble, offer no dedicated fixture and leave the servicer chasing a moving target. Original schematic, not to scale.
              Wanjiku Chebet Kanjumba, CC BY-NC-ND
            
          

The target does not hold still


Even if a satellite is prepared with some sort of tow hook, capturing it is still extremely difficult.


A dead or disabled satellite is not parked in space. It keeps orbiting Earth and may spin or tumble because it can no longer control its orientation or reorient itself to face the servicer.


Imagine fitting a key into a lock while the lock, or even the door, keeps rotating, your hands float freely and a hard touch sends everything spinning. Reaching the lock is only half the task. Matching its motion closely enough for controlled contact is the rest of the challenge.


Swift is an example of an unprepared satellite. It was not built with any standardized fixture that a repair craft can latch onto. Without one, there is no obvious place to grab and no guarantee it survives capture. LINK’s mission is a vivid case of what engineers call noncooperative capture: catching a spacecraft that cannot help the servicer, may be tumbling unpredictably and was never built to be caught.


To catch a tumbling satellite, the servicer has to estimate several things at once: where the target is, how fast it is moving, which way it is facing and how that orientation is changing. Cameras and laser-ranging sensors on the servicer offer clues, and data from those readings can provide an estimate of how the satellite is moving before the servicer edges close enough to touch.


When the servicer’s robotic arm touches a tumbling satellite, the force from that contact pushes the servicer back. The arm acts like a long lever, so even a gentle nudge at its tip can throw it off course. A rigid grab lands a sharp, jarring impact; a softer, shock-absorbing one keeps the satellite from bouncing away.


The servicer will have an onboard control system, which flies the spacecraft and keeps its body back at a safe distance while the arm reaches in. If the satellite starts moving in an unexpected way, the servicer’s control system helps it retreat. Researchers study how to coordinate the servicer spacecraft’s body, thrusters and arm so that contact becomes a controlled transfer of momentum, not an accidental collision.


In my doctoral research in aerospace engineering at the University of Florida, I study how to approach defunct satellites in a controlled way. My broader research looks at how a single framework can handle both cooperative satellites, built to be caught, and noncooperative ones – the dead or tumbling craft that can’t help their rescuers.



            [image: A diagram showing how a servicer matches a satellite tumbling through space to service it by matching its spin]
            
              Matching the motion: The servicer closes the distance and matches the target’s spin so the two line up at contact, like fitting a key into a lock that keeps turning. Original schematic, not to scale.
              Wanjiku Chebet Kanjumba, CC BY-NC-ND
            
          

Designing for rescue changes the equation


Designing a satellite with a standardized fixture to grab onto and navigation markers to help the servicer line up can cut down on uncertainty. But these features can’t totally replace precise navigation. A servicing craft still needs to move nimbly through orbit. Knowing where the capture point is gives the servicer’s cameras a clear reference and a predictable place to connect, and lets engineers trust that the satellite’s structure will survive capture.


ELSA-M and ClearSpace-1 show two complementary paths. Astroscale’s ELSA-M will capture commercial satellites fitted with a magnetic docking plate before launch (targets built to be serviced). The European Space Agency’s ClearSpace-1, planned for 2029, tackles the harder case by capturing the unprepared, noncooperative Proba-1 satellite and dragging it down to burn up.


Servicers usually stay in orbit instead of coming home. Some, like the Mission Extension Vehicles, park the satellite they have been helping in a high “graveyard” orbit, clear of working spacecraft, then undock and move on; others ride down with their target and burn up when they reach Earth’s atmosphere.



            [image: A diagram showing how cooperative satellites have detumbling aid to stop spinning and navigation markers to help a servicer attach]
            
              A capture-ready satellite can carry a standardized interface, navigation markers and a detumbling aid so a servicer can lock on more predictably. Many legacy objects lack these features. Original schematic, not to scale.
              Wanjiku Chebet Kanjumba, CC BY-NC-ND
            
          

The next few years will show whether the space industry really leaves disposable satellites behind and starts building them to be caught and repaired, or simply gets neater about throwing them away, designing them to burn up on the way down.

Wanjiku Chebet Kanjumba is the co-founder and CEO of Vicillion Inc., an early stage aerospace company focused on commercial spaceflight and spaceport interoperability. She is affiliated with organizations including the Global Spaceport Alliance, the Space Generation Advisory Council, and Women in Space. She has no funding from or financial relationship with any satellite servicing or debris removal companies named in the article.


Original: https://theconversation.com/rescuing-satellites-is-harder-than-it-looks-a-growing-space-junk-problem-will-make-doing-so-more-important-286737
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New genetic approaches raise hopes for restoring the American chestnut to its former glory

theconversation.com · Steve Strauss, University Distinguished Professor of Forest Biotechnology, Oregon State University

American chestnuts were known as the 'redwoods of the East.' National Archives and Records Administration, NAID: 7030668The American chestnut tree was a dominant and iconic species in many Appalachian forests until it was devastated by an introduced fungus from Asia called chestnut blight.



            [image: Black-and-white photo of several people looking tiny near huge trunks with branches and leaves out of frame]
            
              Healthy American chestnuts were giants in the forest.
              Forest History Society, Durham, N.C.
            
          

A majestic forest tree, an American chestnut was typically 50 to 100 feet (15 to 30 meters) in height, but could grow as tall as 150 feet (45 meters) over its several-hundred-year lifespan. Its leafy canopy provided shade and beauty from Maine to Mississippi. The chestnuts it produced had helped to nourish wildlife, Indigenous peoples and European settlers alike. Its rot-resistant wood was also prized for lumber.


People first noticed the blight fungus in New York City in 1904, when it began killing trees at the Bronx Zoo. Over subsequent decades, it spread south and east through the chestnut’s range, killing nearly every mature tree in its path.



            [image: black-and-white photo of dead trees with no leaves; a car looks small next to them]
            
              A ghost forest of blighted American chestnuts.
              Library of Congress Prints & Photographs Division
            
          

Chestnut lovers, foresters and scientists – many under the umbrella of the American Chestnut Foundation – have been working for about a century to bring the trees back. The main strategy has been the use of conventional crossbreeding methods to create blight-resistant varieties.


Resistance is exceedingly rare in the American chestnut itself. So breeders have relied on hybridization, crossing the American chestnut with the naturally resistant Asian chestnut by putting pollen from one into the flowers of the other. They recross the hybrids with American chestnut and pick out offspring that are blight-resistant and look like American chestnuts in growth and form. However, progress had been limited. 


More recently, scientists have learned more about the tree’s genome – its complete set of DNA – including how its genes are expressed, interact and give rise to traits. Now, researchers are turning to genome science for new strategies for chestnut restoration.  


I am a forest biotechnologist who has been studying and teaching about the genetics and engineering of forest trees and other plants for more than 40 years. My laboratory has been using genomic methods, and developing gene transfer and editing methods, for a variety of tree species, including the American chestnut. Our goal is to develop improved genetic transformation techniques to facilitate the restoration of American chestnuts to their dominant role in Eastern forests. 


OXO excites, then disappoints


The first major genetic engineering approach focused on inserting a single gene from bread wheat into the American chestnut. This gene encodes a protein called OXO, short for oxalate oxidase, which breaks down oxalic acid, the fungus’s key weapon for invading and killing plant tissues.


For about 20 years, it appeared the OXO gene could produce fully blight-resistant and healthy chestnuts. This work was pioneered by the late William Powell and his colleagues in the College of Environmental Science and Forestry at the State University of New York in Syracuse.


Unfortunately, recent field results suggest that this approach is not working as well as hoped. Many of the trees with the OXO gene unexpectedly developed large abnormal growths called galls, grew slower and showed other symptoms of poor health. Although work to expand and refine the OXO approach continues, new methods and insights from the ongoing genomics revolution in biology have provided new options.


Genomics is helping in two distinct ways


Scientists using genome-guided breeding can rapidly identify thousands of DNA segments that, when used together, can predict blight resistance in young, healthy plants. Then researchers can choose individual trees for making crosses, and for field testing, that have genomes that contain those same DNA segments.


This method enables much faster breeding progress, as breeders can quickly zero in on the best parent trees and progeny, rather than waiting five or more years for the baby tree to grow to see how it fares against the blight. By improving the precision of field studies and disease evaluation, it can save time and money.



            [image: diagram showing double helix of DNA, single strand of RNA and a squiggly ball to stand for protein]
            
              An ‘omics’ approach looks at the genes, the mRNA transcripts and the proteins that the transcripts direct the cell to make.
              Rujirat Boonyong/iStock via Getty Images Plus
            
          

The second genomic approach, often just called “omics,” focuses not just on DNA segments, but on genes and what they do. The goal is to figure out how the presence or absence of a particular gene, the matching mRNA transcripts or cellular biochemicals that a gene codes for relates to blight resistance.


Scientists have now identified numerous genes and expressed molecules that are statistically associated with blight resistance in Asian chestnuts. These are logical targets for genetic transformation approaches – that is, using genetic engineering methods to modify naturally occurring genes or introduce genes from one organism into another. My lab has been practicing these techniques for many years in poplars, eucalypts, hops and, recently, chestnut.


The goal is to insert genes from Asian chestnuts, or modify American chestnut genes to act more like those in Asian chestnuts. Genomics-informed studies have been carried on in a modest way for some time, but they are poised to expand rapidly given all the new genomics-informed leads now in hand, together with highly efficient gene-editing technologies like CRISPR. 


There are also some surviving large American chestnuts, some of which have heritable blight resistance. Genomic studies of these rare survivors can provide additional insight into the critical genes and processes keeping them healthy, potentially informing both genome-guided breeding and transformation approaches.



            [image: little plants grow in clear tubes in a rack]
            
              American chestnut shoots propagated in tissue culture, ready for use in transformation experiments.
              Steven Strauss
            
          

Challenges beyond the science


From a scientific viewpoint, genomics-guided breeding and genetic transformation approaches are complementary technologies. The former integrates easily into conventional breeding because it’s just another way to choose parents for crossing and field testing. Transformation approaches enable researchers to create or refine novel mechanisms that are not easily accessible by simple breeding. In practice, however, both tactics add significant costs to conventional breeding.


To make matters worse, transformation approaches also face two additional noneconomic barriers to adoption. First, for reasons scientists don’t yet understand, chestnut remains technically challenging to genetically transform. It is often hard to insert genes into chestnut cells; and even once the DNA is in cells, it can be very difficult to get those modified cells to develop into normal plants.  


Another limiting factor is that most previous transformation approaches have relied on tissues from developing seeds that are only available during limited times of the year and require very specialized culturing methods. My lab is currently working on a new and hopefully more efficient approach that we hope will mitigate this bottleneck.



            [image: one person on a stepladder, another on the ground in what looks like an orchard with white bags on tips of some tree branches]
            
              Researchers pollinate flowers on American chestnut trees at a field research station.
              Lauren Petracca/The Washington Post via Getty Images
            
          

Genetic transformation approaches also face major social barriers in the form of government regulations. Though any kind of chestnut hybrid can be grown in the field freely, those produced with most transformation methods – even when using chestnut genes as the “active ingredients” – cannot.


Transformation-modified trees require strict containment and federal inspections during field studies. Pollen or seed movement – which are very difficult to restrict from mature trees – would violate federal guidelines. Limits on field trials are likely one of the reasons that the problems with OXO were not revealed for many years. 


The Agriculture Department has recently begun considering regulatory changes that I hope lead to regulations more in line with consensus scientific advice about genetically engineered crops; these should ease the burdens of conducting field tests. But similar moves over past decades have failed or been reversed due to legal challenges.


Market restrictions also come into play. All the major green certifiers, such as the Forest Stewardship Council, do not allow any materials that result from transformation approaches in certified forest products. These prohibitions on gene editing and transfer reduce the land area where trees created with transformation approaches could be grown, and dampen interest in associated research.


As a scientist, I hope that the barriers to transformation approaches for chestnut, which also apply to the many other forest trees under threat from exotic pathogens and climate stresses, fade. Genomic methods in all their forms have the potential to help protect and restore forests.

Steve Strauss' laboratory at Oregon State University receives research (not personal) funding from a variety of industry and government organizations, including the National Science Foundation, USDA, and DOE, to advance the science and methods relevant to plant and tree biotechnology.  He has also consulted with The American Chestnut Foundation and supervised grant reviews for chestnut related studies under The former Forest Health Initiative (https://2017-2019.archive.usendowment.org/what-we-do/forest-health/forest-health-initiative/).   


Original: https://theconversation.com/new-genetic-approaches-raise-hopes-for-restoring-the-american-chestnut-to-its-former-glory-282125
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The National Climate Assessment is broken – appointing Matthew Wielicki to lead it won’t help

theconversation.com · Joe Árvai, Professor of Psychology, Biological Sciences and Environmental Studies, USC Dornsife College of Letters, Arts and Sciences

Days of heavy downpours flooded Frankfort, Ky., and other communities across the Midwest in spring 2025. Leandro Lozada/AFP via Getty ImagesIn early July 2026, the Trump administration quietly tapped Matthew Wielicki to lead the U.S. Global Change Research Program. The move places a podcaster known for downplaying the threats of climate change – and importantly, someone who has not been meaningfully involved in research on climate change or its impacts – at the top of one of the country’s most important scientific enterprises, one mandated by federal law.


Under the law, the Global Change Research Program – USGCRP for short – is required to prepare and submit a National Climate Assessment to the president and Congress at least every four years. Its purpose is to help the country’s businesses, communities and governments at all levels make better decisions about how to respond to the growing risks posed by climate change.


The National Climate Assessments have done two things exceedingly well since the first report was released in 2000: They have told hard truths about the risks that climate change poses to the United States, and they have made clear that, if left unchecked, those risks are going to get much worse.


But despite the best intentions and science, the assessments have largely failed to fulfill a critical aspect of their mandate: They haven’t provided decision-makers with a clear accounting of the range of national and local options for adapting to or mitigating climate risks. They have also remained largely silent on which adaptation or mitigation strategies are most appropriate in different places and under different climate scenarios. And they have said next to nothing about how to make decisions in the face of the risks – and inevitable uncertainties – posed by climate change. 


This is why I have argued that the National Climate Assessment, and other climate reports like it, are broken and in urgent need of repair. I come to this conclusion from my experience as an interdisciplinary climate and decision scientist, as a member of the team that reviewed the Fourth National Climate Assessment beginning in 2017 and as chair of a National Academies working group charged with figuring out how climate reports like the National Climate Assessment could better support decision-makers in business and government.


Fixing a broken National Climate Assessment is the job of the person in charge of the USGCRP. But the fix it needs isn’t pretending that climate change isn’t happening – the evidence is everywhere in extreme downpours, deadly heat waves and severe droughts. The real fix is to expand the focus of the National Climate Assessment from just reporting the causes and consequences of climate risks to providing better advice about how to manage them.


Why sharing solutions also matters


To be fair, scientists who develop assessments like this focus on the evidence; they tend to avoid recommending particular courses of action because doing so would require making explicit value judgments that extend beyond the scientific evidence. This is a level of restraint that many people have come to expect from the scientific community. 


But as the risks posed by climate change have become more acute, this omission has limited the National Climate Assessment’s usefulness for leaders in business and government who might want – or need – to use it.


Imagine learning from your doctor that you have been diagnosed with a serious illness, only to be ushered out of the office before hearing about either your treatment options or what other patients have done – and how they have fared – under similar circumstances. That’s largely the story of the National Climate Assessment. It does a terrific job of enumerating risks, but a poor job of helping people decide how – and, in some cases, even if – they should manage them.


The National Climate Assessment under Trump


Appointing Wielicki, a former geochemistry instructor and climate science critic, to lead the USGCRP and oversee the National Climate Assessment won’t address the report’s shortcomings. In fact, I expect it will make them worse.





Given the administration’s history, it’s not a stretch to imagine a USGCRP under Wielicki’s leadership soft-pedaling climate risks or, worse, amplifying the debunked “climate change is a hoax” narrative advanced by the Trump White House. Why? Because it’s already happening. 


The administration dismantled the USGCRP in 2025. Then it commissioned a group of climate skeptics to write their own government report dismissing the risks of climate change, part of an effort to buttress the administration’s moves to rescind a decades-old federal finding that climate change endangers public health and welfare. A court later determined that the report was illegally produced.


At the same time, the world’s 10 hottest years on record have all happened since 2015, and Americans across the country are experiencing climate change in worsening storms, riskier floods and fires, extreme heat and drought. Leaders are looking for ways to alleviate those risks. Indeed, the long-term success of their businesses demands that they do so.





What decision-makers in business and government across the country really need isn’t deflection or denial. They need information about the costs, benefits and uncertainties associated with different climate risk-management options that they can act on. 


They also need a clearer picture of the trade-offs associated with acting now, delaying action or, in some cases, choosing to do nothing.


Over time, an improved National Climate Assessment would build a searchable library of practical and relatable case studies of climate risk-management decisions. They would describe, among thousands of examples, why and how New York City used scenario planning to prepare for sea-level rise and more intense storms; why Flagstaff, Arizona, turned to a ballot initiative to address flood and wildfire risks; how places from Burlington, Vermont, to Georgetown, Texas, fared after transitioning their electricity grids exclusively to renewables; and why governments in South Florida have continued to avoid policies that would limit development or pursue managed retreat from vulnerable areas despite swelling political and scientific consensus about the long-term risks.


Cases like these are what would form the backbone of a more effective National Climate Assessment.


Providing candid, useful examples to follow


One key to making these case studies useful is to be candid about the strengths and weaknesses of competing options for managing risk, including maintaining the status quo.


Another is to provide guidance on how the lessons from each case can be adapted to different places and different kinds of risks.


An important third key is to keep these cases updated over time so users of the National Climate Assessment can learn from the outcomes of others’ decisions.


All three are well within the grasp of the USGCRP if it is operating under knowledgeable and experienced leadership.


And this brings us back to the analogy of the doctor and the patient. Some patients will opt for treatment, while others will choose to ignore their diagnosis. It’s the same story for how organizations and governments respond, or not, to climate change. 


Only by developing a better understanding of how and why specific decisions to act on climate were made, and then what happened next, can those charged with managing future climate risks be better prepared to confront decisions about climate action when it’s their turn to make them.

Over the course of his career, Joe Árvai has received funding from the International Development Research Centre of Canada, the National Aeronautics and Space Administration (NASA), the National Oceanographic and Atmospheric Administration (NOAA), the National Science Foundation, and others.


Original: https://theconversation.com/the-national-climate-assessment-is-broken-appointing-matthew-wielicki-to-lead-it-wont-help-288033
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Reading for pleasure builds empathy in children, but fewer kids are picking up books just for the fun of it

theconversation.com · William Dee Nichols, Professor of Literacy, Language and Culture, University of Maine · Michelle Kearney, Professor of Literacy, University of Maine

In 2023, 14% of 13-year-olds read for fun, a decrease from the 27% of teens this age who said they did so in 2012.  Jorm Sangsorn/iStock via Getty Images PlusReading allows children to live in a vibrant world, surrounded by fairies, elves and talking animals, transporting them to places where the impossible becomes real. But reading for pleasure also helps children learn more effectively and broadens how they view, interpret and interact with the world. It gives them a form of expression that fuels their imagination and empathy for themselves and others. 


But the percentage of children who read for fun is declining. 


Just 37% of 9-year-olds and 14% of 13-year-olds read for fun almost every day in 2025, according to the National Assessment of Educational Progress. By middle school, just 1 in 7 kids say they read for pleasure each day. 


The U.S. Department of Education’s National Center for Education Statistics has also tracked declines in kids and teens who read for fun, finding that in 2023, 14% of 13-year-olds read for fun each day, down from 27% who said they did so in 2012. 


Slightly younger kids tend to read for pleasure a bit more. Approximately 39% of 9-year-olds said they read for fun in 2022, down from 53% of 9-year-olds who said they did so in 2012, according to the Department of Education.


This trend is showing up alongside another concern: stagnant reading scores, especially among teenagers. It’s tempting to treat those as separate problems. But as scholars of literacy, we don’t think they are.


Reading for fun isn’t just about fun


Outside of schoolwork, a child can read anywhere from as few as 100,000 words per year to 10 million or more for the most voracious readers. 


This gap can help explain why some children’s vocabularies grow so much faster than others. 


Kids absorb words from context, over and over, across thousands of pages. One of us, for example, has a son named Andrew, who, at the age of 2, once absorbed and correctly used the word “viaduct,” without anyone defining it for him, after he encountered it in a book about trains. 


Older kids and teenagers who describe themselves as committed readers tend to have families that read to them since they were young, kept books around as their interests changed and made reading together a genuine priority. 


A well-selected book, in particular, has the ability to enhance a child’s reading pleasure and reading ability, allowing them to see and feel the world with fresh insight. 


Research shows a connection between teenagers who read for pleasure as young children: They tend to score higher on cognitive tests that measure verbal learning, memory and speech development. 


Reading for pleasure can also help build vocabulary and reading fluency while enhancing focus. 



            [image: A young child wears a red pointy bonnet and looks at a book in the woods, as she sits next to two stuffed animals.]
            
              Kids who read for pleasure tend to stick with the habit as they grow older.
              PeopleImages/iStock/Getty Images Plus
            
          

Reading to develop empathy


There are other benefits to reading that won’t show up on a reading assessment. 


We believe that reading is empathy operating in its simplest form: imagining your way into someone else’s experience and understanding the ripple effects of their actions. 


Reading for pleasure, especially the kind that starts on a parent’s or caregiver’s lap, is one of the earliest and most reliable places kids get repeated practice doing that complex work. 


Reading with a caregiver often progresses into children reading on their own, whether with a flashlight in bed or in the middle of the day on the couch. 


When children become immersed in a book series on their own, in particular, it can help them develop connections with characters they grow to know, love or scorn. They inhabit a character who isn’t them. They sit with an idea long enough to understand why someone acts the way they do. 


Feeling emotionally invested in a character’s decisions can also influence how young readers decide how to engage with others and treat people with civility and kindness in real life. 


This skill doesn’t arrive automatically with age. It is built through practice, and recreational reading in childhood is the main training ground for it. 


Implications for school and home


Within the past 10 years, many schools have invested in evidence-based reading instruction, with a renewed emphasis in phonics instruction to improve students’ reading proficiency. 


This shift has been an important and necessary step in helping students develop the foundational skills they need to become successful readers. At the same time, some classrooms have had fewer opportunities for independent reading and reading simply for enjoyment.


In 2024, literacy researcher Chase Young recalled asking a second grader whether a classroom reading activity had made him a better reader. The child responded, “No, because it’s fun.” 


Already, that young student senses that fun and learning have been filed into separate categories at school. This highlights the real cost of letting effective instruction and engaging instruction drift apart, as though a teacher must choose between them.


This doesn’t mean abandoning structured reading instruction, which matters enormously for students who are learning to decode written language by connecting sounds and symbols. It means reading a book that a child actually chose, rereading an old favorite, and allotting time for a teacher to read aloud purely because it brings joy to the class. 


This effort extends outside of a classroom. When children live in homes where they see books around, where their parents and siblings read together, and where their caregivers also read for fun, they are likely to see reading as enjoyable and not an item on a to-do list.


People who enjoyed reading as children are more likely to read books every day as an adult.


We each read to our children from when they were young and watched as they grew and developed their own love of books, ranging from the “Fantastic Four” comic series to the “Harry Potter” and “The Hunger Games” series.


Another one of us, Dee, has a daughter named Addie who remains an avid reader in her early 20s. She is currently reading the “Court of Thorns and Roses” fantasy series, among others.  


And Andrew, the 2-year-old who once learned the word “viaduct” from a book, is still an avid reader. At 18, his shelves are now filled with manga and comic books, including a special section for “JoJo’s Bizarre Adventure.” His choice of genre and formats has evolved over the years, but his joy of getting lost in a story has not.


That’s the version of reading we’d like more kids to fall in love with – before school, however well meaning, might convince them that fun and learning have to live in different places.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/reading-for-pleasure-builds-empathy-in-children-but-fewer-kids-are-picking-up-books-just-for-the-fun-of-it-285784
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Electric companies don’t need to black out customers to prevent wildfires – here are 3 relatively fast, affordable solutions

theconversation.com · Jasmine Garland, Ph.D. Candidate, University of Colorado Boulder

A severe winter snow drought has left snowpack levels far below normal across the American West in 2026. Without a slow-melting blanket of snow to keep the soil and forests moist, alpine vegetation is drying into a tinderbox earlier than normal and ramping up the fire risk.


The historic dryness means electric utilities are facing a dilemma: how to deliver power through dry, windy regions without accidentally starting a catastrophic fire.


To cope, many utilities are turning to a controversial method pioneered in California: the public safety power shut-off – better known as a preemptive blackout. Imagine your power provider deliberately cutting electricity to your entire neighborhood for hours to days, not because a storm hit or a wire broke, but because the weather forecast is hot, dry and windy. This preventive darkness is fast becoming the new normal for millions of residents in the West. 



            [image: A map of the Western U.S. shows just about everywhere except northern Idaho far below normal.]
            
              Most of the snowpack in the Western U.S. was far below the 30-year average in June 2026, suggesting a dry summer ahead. Snow-water equivalent is a measure of the amount of water in snowpack.
              National Water and Climate Center
            
          

As an energy systems researcher living in the West, I study how our electric grid interacts with these escalating climate risks. I believe utilities have better options that boost fire safety quickly while avoiding the drastic move of shutting off the power or investing in expensive alternatives, such as underground power lines or microgrids.


Billion-dollar spark: Why the West is going dark


To understand why a utility would willingly turn off its own product, you have to look at how the Western grid was built.


Most rural power lines consist of bare, uninsulated aluminum wires strung across thousands of miles of wooden poles, often through rugged forests. If those wires accidentally touch one another or trees or the ground, they can short-circuit, sending off sparks that can start fires.


This system, once considered the greatest engineering achievement of the 20th century, has been responsible for some of the worst fire disasters in U.S. history.



            [image: Utility workers in hard hats and reflective vests burying a power line in a trench next to a road.]
            
              Burying power lines can keep the wind from blowing tree branches into them, but it can be prohibitively expensive, particularly where transmission lines pass through rugged mountains.
              AP Photo/Rich Pedroncelli
            
          

In California, electricity infrastructure has ignited eight of the state’s 20 most destructive wildfires. The legal and financial fallout can be devastating. In 2019, Pacific Gas & Electric was forced into bankruptcy due to an estimated US$30 billion in wildfire liabilities stemming from equipment-caused blazes, including the 2018 Camp Fire that destroyed much of the town of Paradise. Because utilities are regulated monopolies, they can pass these massive liability costs to their customers over time.


California utilities have been using preemptive outages for several years to avoid causing more fires on hot, dry, windy days. Today, that strategy has spread beyond the state. According to the Western Electricity Coordinating Council, the independent grid reliability authority for the West, 24 western power entities had used preemptive shut-offs by 2026. 


Colorado’s Xcel Energy implemented its first major preemptive blackout in 2025. Some of these outages have left communities without power for up to five days.



            [image: Chart shows how the number of utilities and agencies with policies for preemptive blackouts increased from 16 in the years before 2025 to 24 in 2026 alone]
            
              The number of utilities and agencies with policies of using wildfire preemptive blackouts has risen quickly in recent years in Western states.
              Jasmine Garland, based on WECC data, CC BY-ND
            
          

Fortunately, keeping communities safe does not have to mean leaving them in the dark. There are ways utilities can modernize electric system infrastructure quickly that lower the fire risk and keep the power flowing.


Solution 1: Covered conductors


The quickest, most cost-effective physical fix is to use covered conductors. Think of the electrical cords in your house. If you touched the bare copper wire inside, it would spark. But you don’t get shocked by household cords because they are wrapped in plastic insulation.


Utilities like Southern California Edison are actively wrapping their high-risk mountain wires in heavy, weather-resistant polymer insulation. By the end of 2025, SCE had installed over 700 circuit miles (1,126 kilometers) of this insulated “tree wire” in high-fire districts over the span of about a year and committed to modify an additional 1,481 miles (2,383 kilometers) by 2028.



            [image: A worker stands by a giant roll of covered conductor line – power lines covered in a plastic.]
            
              A Southern California Edison crew installs new covered conductor power lines in Aguanga, Calif.
              Elisa Ferrari/Southern California Edison
            
          

If a severe windstorm blows a heavy pine branch directly onto an insulated line, it simply rests against the wire without sparking. It is a highly effective middle-ground fix that’s significantly less expensive than burying transmission lines in mountain forests, and it can be deployed rapidly across thousands of miles. 


2. ‘Fast-trip’ settings and topology optimization


Another option is to change how the electricity behaves inside the power line using automated technology.


Traditionally, if a tree branch touched a power line, the system would try to push electricity through the line anyway, causing repeated sparking. Today, utilities are deploying “fast-trip” settings on their circuit breakers.


Think of these like the ultra-sensitive circuit breakers in your home. The microsecond a branch bumps an outdoor line, these smart systems detect the disruption and cut the power to that specific wire before a spark can even form. This allows operators to isolate a single high-risk area rather than shutting down power to an entire county.





Topology optimization is another promising operations technique. It acts like Google Maps for the electric grid. Instead of shutting power down when one line is facing high risks, advanced software attempts to safely route electricity around the danger zone using neighboring, lower-risk lines.


By dynamically changing the pathway of the power, utilities can drastically reduce the electrical load and heat on vulnerable lines without cutting power.


Solution 3: AI and real-time smart sensors


Advanced computer software and artificial intelligence are also helping utilities act with surgical precision.


In the past, if a utility feared a windstorm could spark a fire, it had to shut off power to a large region because it lacked localized data. Today, utilities are deploying smart sensors called dynamic line rating that are installed directly onto power lines. These sensors act like digital stethoscopes, measuring real-time wire temperature, wind speed and line sag.




When combined with panoramic, AI-powered camera networks, the grid gains eyes. Xcel Energy in Colorado has deployed 81 of these cameras. Instead of executing a sweeping blackout, operators can use these cameras and automated smart switches to isolate the high-risk span in a windy canyon while keeping the lights safely on for the surrounding town.


The era of risk-aware grid design


The future of Western energy relies on moving away from static, 20th-century safety manuals and toward a practice called risk-aware dispatching.


In simple terms, this means treating the power grid like a living, breathing weather map. On a calm day, electricity is routed along the cheapest path. But when fire conditions spike, AI algorithms will automatically recalculate the region’s electricity flow, diverting power away from fragile forest lines and routing it through safer plains or underground urban corridors.


The era of cheap, unmonitored overhead power lines is over. To adapt to a changing climate, I believe the grid must evolve from a passive network of copper, aluminum and wood into a smart, dynamic machine. By combining insulated wires, targeted undergrounding of power lines, and real-time sensor data, utilities can avoid sparking devastating fires without resorting to frequent blackouts.

Jasmine Garland receives funding from the National Science Foundation, U.S. Department of Education, U.S. Department of Energy. 


Original: https://theconversation.com/electric-companies-dont-need-to-black-out-customers-to-prevent-wildfires-here-are-3-relatively-fast-affordable-solutions-285229
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Nearly 20% of new moms have anxiety or depression, but a promising psychedelic treatment is on the horizon

theconversation.com · Camille Hoffman, Professor of Medicine, University of Colorado Anschutz

Women with postpartum depression and anxiety have a higher risk of birth complications and death by suicide.  Justin Paget/DigitalVision via Getty ImagesAbout 1 in 5 women will experience depression and anxiety during pregnancy or in the year after giving birth. If untreated, a mother who has these conditions has a higher risk of birth complications, overall poorer health, impaired bonding and nurturing of her infant, and a higher risk of death by suicide. 


But a new treatment moving through the Food and Drug Administration clinical trials process may be key to treating, or even curing, depression and anxiety in postpartum people. It is a newly named psychedelic, luvesilocin. It functions like psilocin, the psychoactive chemical within psilocybin mushrooms. It may be able to positively affect the unique hormonal shifts, brain changes and disconnection that can lead to these conditions like no existing treatments. 


In prior studies of psilocybin, researchers have observed rapid improvement in symptoms – and sometimes a cure after a single dose – of conditions such as major depression and PTSD. In a recent FDA Phase 2 study of luvesilocin, we found similar improvements in postpartum depression.


I was the site investigator for the University of Colorado, one of 35 participating sites across the U.S. The study enrolled 84 postpartum women who were within a year of giving birth and ended in May 2025. 


I have spent my career as a board-certified obstetrician-gynecologist contemplating how the prenatal experience shapes lifetime health. I have also followed the psychedelic data closely. I’ve been eager to find evidence-based pregnancy and postpartum applications of psychedelics, given these drugs’ promise in treating other mental health conditions. 


Depression and anxiety’s impact on moms and babies


One drug that has been studied and enhanced our understanding of the way psychedelics work is MDMA, which is commonly known as ecstasy and causes a euphoric high. 


According to peer-reviewed research published by Bessel van der Kolk in 2024, MDMA can lead to improvements in individuals being able to identify, describe and feel their feelings. Other improvements resulting from MDMA assisted therapy include more self-compassion and a broader desire and capacity for connection with others. 


Connection, especially the earliest one between a mother and infant, plays one of the most significant roles in providing the foundation for humans to grow and flourish. Postpartum depression is often defined by disconnection and impaired bonding.



            
            Auburn Harrison, who has three children and runs a nonprofit in Nevada, shares her experience of postpartum depression at a TEDx University of Nevada event.
          

Children born to mothers with untreated depression and anxiety have a higher risk of falling behind on early developmental milestones. They may also have behavioral concerns, such as hyperactivity or ADHD, and are more likely to withdraw from social activities. They tend to report somatic complaints, such as body aches and pains in early childhood. 


Children of mothers who had depression or anxiety during pregnancy are also at risk of these same conditions as they enter their teenage years. They have nearly twice the risk of these conditions compared to teenagers whose mothers did not have untreated depression and anxiety. This pattern means depression and anxiety can become a multigenerational cycle. But this cycle can be interrupted with adequate treatment and support. 


Increased levels of the hormone oxytocin were found by researchers in the blood of depression study participants who were given MDMA, LSD and mescaline, which are all psychedelic drugs. The increase in oxytocin led to more feelings of trust, empathy and connection.


Oxytocin is a hormone produced in the part of the brain called the hypothalamus and is released from the pituitary gland into the bloodstream. It plays a critical role in birth and infant feeding. It also aids in the wiring and formation of human social brains. 


Oxytocin is important in maternal bonding with an infant. Conversely, early childhood stressors, such as a mother suffering from mental illness, reduces oxytocin levels in children. This may be a contributor to adverse mental and physical health outcomes later in life.


In depression studies that involved men, psilocybin did not have as great of an impact as other psychedelic medications on oxytocin production. But there is reason to believe that oxytocin may play a greater role in postpartum patients because it’s levels are higher during birth and lactation than in other phases of life.


FDA study of psilocybin-like medication


In February 2026, the FDA granted luvesilocin breakthrough therapy status. This status is used to speed up the development of promising new medications for serious or life-threatening conditions. The drug received this status because our research found meaningful and rapid reductions in depression scores in those who received the treatment. 


In the Phase 2 study, 77% of postpartum women who received a psychedelic dose, 30mg of luvesilocin, had significant improvement in their postpartum depression. Overall, 71% had no symptoms of postpartum depression seven days after the psychedelic session. 


The purpose of an FDA Phase 2 study is to determine the effectiveness of an experimental medication on a particular disease or condition. In this case, the study is evaluating luvesilocin’s effect on postpartum depression scores and symptoms. In the group that received the placebo, a microdose of the drug, more than half experienced an improvement in their symptoms, but most still had some symptoms after seven days.



            
            In 2023, the FDA approved zuranolone, the first pill for treating postpartum depression.
          

These are much higher response and remission rates than trials of the existing medications used for postpartum depression treatment. Existing treatments include selective serotonin reuptake inhibitors, known as SSRIs, and a medication called zuranolone. The latter is the only medication to have specific FDA approval for postpartum depression. 


Access to psychedelic treatments


In 2023, the Colorado legislature passed the Natural Medicine Health Act. It offers a legal pathway for people to receive natural psychedelics, such as psilocybin mushrooms, in therapeutic settings. The first natural medicine healing centers opened in early 2026. Some locations advertise treatments for everything from postpartum depression to birth trauma. 



            
            A video report from 9News covers the opening of Colorado’s second psilocybin healing center in early 2026 in Cherry Creek.
          

Oregon has a similar state-regulated program. Numerous other states have different pathways toward legal psychedelic-assisted therapies and decriminalization of psilocybin-assisted therapy. Nationally, there was a recent federal executive order to accelerate action on treating serious mental illnesses. The order included mention of the use of psychedelic therapies. 


Looking forward


By the end of 2026, Phase 3 of the luvesilocin trial for postpartum depression is slated to begin. Phase 3 trials are conducted to confirm the effectiveness and further evaluate the overall risks and benefits of a new medication. Each phase is an important regulatory step before a medication can be approved and available in clinical settings.


In Phase 3, 200 participants with postpartum depression will be recruited across participating sites. While I’m optimistic about the potential of this research, I believe its value can be established only through rigorous blinded clinical trials, objective data analysis, and conclusions and approval that are fully supported by the evidence. 


Phase 3 will also include participants who are still breastfeeding. A study of luvesilocin during lactation in healthy volunteers demonstrated very low levels passed from the mother into breast milk. Thus, this medication would be considered safe for breastfeeding. 


Luvesilocin may become a game-changing postpartum depression treatment medication in just a couple more years. On a much larger scale, psychedelic medicine could elevate our collective well-being and happiness, replacing systemic cycles of depression, anxiety, trauma and isolation with connectedness and compassion. These drugs could literally rewire our approach to trauma, addiction and how we relate to one another.


Read more of our stories about Colorado.

Camille Hoffman was a site co-investigator for the Reunion Neuroscience study of luvesilocin for postpartum depression.  She has also done talks and webinars on postpartum depression for the company who makes the medication zuranolone, Sage/Biogen.  Dr. Hoffman's research on choline and fetal brain development is funded by the National Institutes of Health (NIH). 


Original: https://theconversation.com/nearly-20-of-new-moms-have-anxiety-or-depression-but-a-promising-psychedelic-treatment-is-on-the-horizon-283028
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Fishing for DNA – how a cup of river water can reveal secrets about human health, pollution and biodiversity

theconversation.com · Jenny Whilde, Adjunct Research Scientist in Marine Bioscience, University of Florida

Hidden in the water is a wealth of genetic information. Jenny Whilde, CC BY-NDThe DNA in a single cup of water can track wildlife, monitor pollution and survey pathogens in waterways and their surroundings, all at the same time.


DNA is contained in each cell of every plant, animal, fungus and microbe. It carries the genetic instructions needed for an organism’s survival, growth and function, and the DNA of each species is unique. 


Organisms shed DNA into their environments. This environmental DNA, or eDNA, can come from cells shed from skin, spores and pollen blowing on the wind, or even just a cough or sneeze. It can provide huge amounts of information. Researchers can use it to assess biodiversity, monitor the spread of invasive species and detect pathogens. 



            [image: River floating between a line of trees, a boat floating placidly in the middle of the water under blue skies and white clouds]
            
              Advances in technology have allowed researchers to parse the DNA of hundreds of species floating in the Avoca River.
              David Duffy, CC BY-ND
            
          

Traditional monitoring methods, such as field observation or trapping, can be difficult, intrusive and time-consuming. Tracking an elusive species in the wild can mean hours or days without a sighting, perhaps in difficult terrain or remote locations. Trapping wildlife can be stressful for the animals and relies on expert knowledge to properly handle wildlife and position traps.


With eDNA, researchers can collect information about a species without ever needing to see or interact with it. Moreover, a cup of water, a few ounces of sand or even air sucked through a filter can hold enough information to determine what has been in the area, including people, wildlife and infectious pathogens. 


Cracking the DNA code


Researchers sequence DNA fragments collected from sand, water or air to decode the order of the chemical building blocks that make up DNA. These sequences can be used to not only identify the species that the fragments of DNA came from, but also to narrow down the area where the organism originated.


Until recently, researchers typically used an approach called metabarcoding to sequence eDNA. This method creates many copies of specific, short genetic markers that researchers can use to identify particular species. 


Although powerful, metabarcoding is selective by design. It finds only what it is designed to find – typically small but informative regions of DNA called barcodes – and ignores everything else. Because the DNA fragments are so short, it’s difficult to link these bits of information. A single barcode cannot cover all species in an area, and it cannot provide information about the genetic traits of species in the area.



            
            Genetic information is everywhere, if you have the tools to sequence it.
          

My team at the Duffy Lab at the University of Florida took a different approach. Rather than focusing on one short region of DNA in a sample, we used a technique researchers call long-read shotgun metagenomic DNA sequencing, which reads each fragment of DNA in long, continuous sections. All the DNA and traits in one long fragment clearly come from the same individual. As a result, we can sequence all of the DNA from every species, from viruses to vertebrates and everything in between.


Compared to metabarcoding, shotgun sequencing is faster and requires less lab manipulation and processing. The “shotgun” portion of the name refers to how the DNA is fragmented, read in short stretches and then reassembled. This random, explosive fragmentation resembles the firing of a shotgun.


By comparing the results of shotgun DNA sequencing to large reference genome databases, researchers can figure out which species the DNA came from. This process provides an all-in-one DNA readout of everything in a single sample.


Rather than identifying the presence of particular target species, like the barcoding technique, shotgun sequencing is a broad snapshot of the ecological communities in a specific area. In a single assessment, researchers can detect microbes, fungi, plants and animals in as little as 24 hours. 


River rich in species


To test our new method, my team and I collected water samples from the Avoca River in Ireland, starting from near its source in the Wicklow Mountains all the way down to where it enters the Irish Sea in Arklow town. We also collected sand samples from beaches near the river mouth. 


These samples revealed a wealth of genetic information drifting through the river system. 



            [image: Map of Avoca River in County Wicklow, with red boxes congregating towards the mouth of the river towards the Irish Sea]
            
              The red boxes in this map indicate where researchers collected samples along the Avoca River.
              Nousias et al/NAR Genomics and Bioinformatics, CC BY-NC-SA
            
          

The DNA we filtered from the water samples came from many organisms living in or near the water, including otters and oysters, foxes and fish, badgers and bacteria. Some of the species we detected were common and easily visible along the river (cows, sheep, dogs and humans), while some were more difficult to see (leatherback turtles and octopi). Some required a magnifying glass (biting midges, microscopic worms and viruses).


Researchers can also use environmental DNA to evaluate whether biodiversity restoration is working as expected. From our samples of the Avoca River, we detected DNA from organisms with major economic and ecological consequences: a fungus called Leptosphaeria maculans that affects crops and a fungus called Batrachochytrium dendrobatidis that has caused catastrophic declines in frog populations around the world. This is the first time researchers have detected B. dendrobatidis in Ireland.



            [image: Horizontal bar graph showing eDNA counts of animals like pigs, cows, sheep and horses, among others. Dogs, ferrets and otters have the highest concentration of eDNA]
            
              This chart shows a selection of mammals whose eDNA the researchers found in their river water samples. Different color lines refer to different sample locations.
              Nousias et al/NAR Genomics and Bioinformatics, CC BY-NC-SA
            
          

Not only can eDNA show which species are present, it can also reveal their origins and help researchers understand how they migrate and disperse. For example, the blue mussel eDNA we recovered near the mouth of the Avoca River most closely matches the DNA of mussels found off the coast of Wales (84%) and France (16%). 


Pollution mitigation


Human impact on the river was clearly reflected in the eDNA we collected.


The samples we collected upstream in a sparsely populated area had very little human DNA. By contrast, the samples we took near the town of Arklow in 2022 contained high levels of human DNA, consistent with untreated wastewater entering the river at that time. 


Additionally, we found DNA from human-associated pathogens in river water and beach sand. These included bacteria such as streptococcus, parasites such as entamoeba, and sexually transmitted pathogens such as chlamydia, herpes and gonorrhea.



            [image: Orange cap test tubes lined up on a lab table]
            
              These filtered Avoca River samples are readied for eDNA extraction.
              David Duffy, CC BY-ND
            
          

When we returned to collect samples in 2024, the human DNA signal had practically disappeared. This coincided with the construction of pipework leading to the new Arklow Wastewater Treatment Plant, diverting human waste from the river. 


The ability to identify wildlife, human activity and pathogens all from one water sample highlights the potential for a wide-ranging One Health approach to environmental health surveillance. In principle, it is possible to use eDNA to simultaneously identify pollution sources and emerging pathogens, track invasive species and monitor environmental reservoirs of disease, nearly in real time. 


All of nature in a nutshell


Environmental DNA offers a new form of ecosystem monitoring. Rather than carrying out environmental surveillance through the separate lenses of zoology, botany, microbiology and epidemiology, eDNA acts as a continuous genomic observatory. 


This “all-in-one” approach to ecosystem monitoring is becoming ever easier as DNA sequencing costs continue to fall, technology advances allow longer DNA fragments to be sequenced, and computational power improves. 


A single cup of water can unlock the incredible secrets flowing beneath the surface of the river. Biodiversity in and around the water, the effects of pollution and recovery, and the beautiful complexities of entire ecosystems are just waiting to be revealed.

Jenny Whilde 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/fishing-for-dna-how-a-cup-of-river-water-can-reveal-secrets-about-human-health-pollution-and-biodiversity-282215
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