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Wildfires can leave surviving homes and their water unsafe – safety tips for residents as they return

theconversation.com · Andrew J. Whelton, Professor of Civil, Environmental and Ecological Engineering, Purdue University

Smoke from burning buildings and vehicles, such as Spokane, Wash., experienced in August 2026, can carry harmful pollutants into neighboring homes. Josh Edelson/AFP via Getty ImagesWhen fire evacuation orders are lifted and residents start returning to burned neighborhoods, many people assume “cleared to return” means “safe.” It rarely does.


As an environmental engineer who has worked with communities recovering from some of the most destructive wildfires in U.S. history, I have seen the same pattern repeatedly: Families return to still-standing homes, turn on taps without knowing whether plumbing has been contaminated, and view debris removal as the end of recovery when it is often only the midpoint.


While there are many safety concerns after a wildfire like the destructive blazes Spokane, Washington, experienced in August 2026, three deserve particular attention: chemicals in surviving buildings, the safety of drinking water and whether burned lots are ready for rebuilding.


A standing home is not automatically a safe home


Buildings that appear unscathed after a nearby fire may still be unsafe. Smoke, toxic ash and chemicals from burning buildings and vehicles can enter through windows, vents, HVAC systems and other openings.


These contaminants settle in ductwork, walls, carpets and furniture, as well as on clothing, blankets and toys.




They can include lead, which can harm human lungs and children’s brain development; arsenic and asbestos, which can cause cancer and damage the respiratory system; and volatile or semi-volatile organic compounds, known as VOCs, which can damage the organs; among other risks. Exposure to each through the air, food or drinking water can harm human health.


The home might seem fine, but contamination like this cannot be reliably identified by sight or smell. That’s why, before moving back into a home near where a wildfire burned, owners should consider professional inspections, especially if part of the home or a nearby structure burned.


Inspections should test living spaces, attics, crawlspaces, garages, HVAC systems, ductwork and indoor surfaces for harmful metals, chemicals and other substances. Dust is often tested for lead and other metals, as well as asbestos, while indoor air is often analyzed for volatile organic compounds.



            [image: Caution signs about asbestos]
            
              Following a fire, asbestos contamination can affect both old and new homes. Wind and debris can transport asbestos to locations where it was not previously present.
              Andrew Whelton/Purdue University
            
          

The quality of the testing is critical.


Reviews of wildfire recovery efforts have found instances of inappropriate laboratory methods, incorrect comparison standards and results that could not be properly interpreted. Property owners should ask what contaminants will be tested, where samples will be collected, which analytical methods will be used, how results will be reported and when the report will be delivered.


If tests reveal contamination, remediation work comes next, followed by confirmation testing conducted by an independent firm. Visitors and workers restoring the site must use protective equipment and safe practices to protect their health.


Do not assume the building’s water system is safe


Drinking water contamination is one of the least visible wildfire hazards. A functioning faucet can create a false sense of security.


Fires may damage water systems when firefighting demands and broken pipes cause the system to lose pressure. This can allow smoke, contaminated air or debris to enter pipe networks. Heat from a fire can also damage plastic pipes and plumbing equipment, releasing chemicals into the water supply.


Contaminants such as benzene, which can cause cancer, have been detected in plumbing and water systems after fires at concentrations capable of causing illness through drinking, bathing or showering. Boiling water does not remove these chemicals and may actually increase the chance people will be exposed to them by releasing them into indoor air.


A loss of water pressure, discolored water, melted plastic components or nearby fire damage can signal problems, but the contamination is often invisible, so testing is essential.



            [image: An illustration of some of the ways water systems become unsafe after a fire.]
            
              Three ways water systems can become chemically unsafe when fires burn nearby.
              Andrew Whelton/Purdue University
            
          

Utilities are generally responsible for testing and repairing infrastructure up to the property line and should provide public guidance on water safety.


Property owners are responsible for water safety once it enters the property. That includes pipes, water heaters, irrigation systems and private wells. Even when utility water has been declared safe, contamination can persist inside a building’s plumbing.


Tests can look for volatile organic compounds, bacteria and, in some cases, semi-volatile compounds and metals. The samples for testing are commonly collected after water has been stagnant in plumbing for about 72 hours, allowing contaminants to accumulate. Depending on how the home was affected, residents may need to use alternative water sources such as bottled water for drinking, cooking and bathing.





Rural and agricultural water systems require similar attention. Heat-damaged water tanks, troughs and irrigation lines may release chemicals, while smoke or ash can enter through vents. Repairs should be completed by licensed contractors and followed by disinfection and certified testing before the system returns to use. Local health departments have lists of approved water-testing laboratories.


Debris removal is a first step, not a finish line


Removing debris after wildfires burn through a property is only one phase of recovery, and it carries its own risks.


Effective restoration generally involves three steps: 



	Removing major hazards, such as propane tanks, gas cylinders, batteries and damaged vehicles. 


	Removing debris, ash and contaminated surface soils. 


	Testing the soil for contamination after cleanup. This final step is often overlooked.






            [image: A woman wearing a construction mask stands amid the ash and debris of a home.]
            
              A woman searches through the remains of her parents’ home after a wildfire hit the northern part of Spokane, Wash., in August 2026. While a face mask can help avoid breathing in large particles, it can’t stop gases that can harm humans.
              AP Photo/Lindsey Wasson
            
          

A property is not necessarily safe to rebuild on simply because debris trucks are gone. Research after previous wildfires found that up to 34% of properties still contained hazardous contamination, such as heavy metals, even after the debris had been removed and the topsoil scraped away.


To be safe, testing should be overseen by a board-licensed professional engineer or geologist, independent of the debris-removal contractor. A notice that debris removal is complete indicates only that initial cleanup has ended. In many cases, local health departments or environmental agencies must review testing results before rebuilding can proceed.


The bottom line


While many hazards in the days and weeks after a wildfire are invisible, lessons from past events provide a clear path to restoring safety:



	Do not rely on appearance or odor to judge safety.


	Use qualified professionals to evaluate homes, water systems and soils before reoccupying or rebuilding.


	Consult local health departments for guidance and approved testing resources.





Restoring properties to safe use is possible. Following evidence-based guidance can help homeowners manage the process safely and with more certainty of a full recovery.

Andrew J. Whelton receives funding from the U.S. National Science Foundation, U.S. National Institute for Environmental Health Sciences, U.S. Environmental Protection Agency, U.S. National Institute of Occupational Safety and Health, City of Louisville, Paradise Irrigation District, Paradise Rotary Foundation, R&S Kayne Foundation, the Spanicciati Family, the Water Research Foundation, and crowdfunding.


Original: https://theconversation.com/wildfires-can-leave-surviving-homes-and-their-water-unsafe-safety-tips-for-residents-as-they-return-289395
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New tech adds phone tracking to license plate readers, associating devices with identifiable cars

theconversation.com · Nicole M. Bennett, Ph.D. Candidate in Geography and Assistant Director at the Center for Refugee Studies, Indiana University

License plate readers like this one could soon be joined by sensors that detect phones inside passing cars. Justin Sullivan/Getty ImagesImagine that you share a ride to work with the same colleague most mornings. As it passes by a license plate reader, the camera records the car, which can be linked through vehicle records to its registered owner. Beside it, another sensor detects signals broadcast by devices traveling nearby, such as your phone and your colleague’s smartwatch.


After enough trips, software may treat some of those devices as a recurring electronic signature associated with the vehicle. Weeks later, one of the same device signals appears alongside a different car connected to an investigation. The signal itself may not contain its owner’s name, but its previous association with a known vehicle gives investigators another clue they can use to work out who was carrying the device.


SignalTrace, a system marketed by the security company Leonardo, is designed to work alongside automatic license plate readers. The company says it can recognize groups of consumer devices that regularly move together, then associate them with license plate records and time-stamped locations. The pattern can then be searched even when a police investigator does not know the plate number.


I am a researcher who studies the intersection of data governance, digital technologies and governments, including surveillance technologies. I see that SignalTrace could further shift how police conduct investigations, putting emphasis on people’s movements and associations before their identities are known.


SignalTrace is a tested and marketed capability, but not yet an established police practice. One report indicates that several of the devices are installed in Oxon Hill, Maryland, and the company’s predecessor technology appears on an official New York state contract price list.






            
            License plate readers help police track vehicles – and raise significant privacy concerns.
          

A narrow definition of identification


Leonardo’s new explanatory sheet states that SignalTrace “does not identify people.” It says the system “only collects electronic signatures” from signals already being broadcast, such as Bluetooth or radio frequency identification tags. Those signatures, by themselves, do not disclose a person’s identity. The company says the output must be corroborated through ordinary investigative methods.


That description relies on a narrow meaning of identity, however. A sensor may not pull a legal name from a phone, but police could still work out who likely owns the device by linking its signal to other records. For example, the same signal might repeatedly appear with a car registered to one person, outside that person’s home, or alongside another device already connected to a known subject. That means a person could become part of an investigation because of where their device repeatedly appeared and who it appeared near, even if the police had no reason to suspect that person at the outset.


Leonardo’s SignalTrace product page says the system stores electronic fingerprints for later queries and can recognize a vehicle without seeing its license plate. A separate product sheet says the technology helps identify suspects through the mix of devices they carry. The patent behind the system describes targets that may be people or vehicles. It also describes searchable signatures that can be correlated with visual identifiers and used to track a target across locations.


SignalTrace may begin with a nameless pattern, but its value comes from recognizing that pattern again and connecting it to information that police already possess. Once an officer links a recurring signature to a license plate record or case file, the absence of a name in the original signal offers little protection.


A nameless identifier can still be personal


Federal privacy guidance does not limit identifying information to names. The National Institute of Standards and Technology defines personally identifiable information as data that can distinguish or trace a person’s identity, either alone or when combined with linkable information. The key question is whether data can single someone out and follow them over time.


Research on mobility data – records collected from people’s mobile devices indicating where they went – helps explain the risk. A study in the journal Scientific Reports examined 15 months of records covering 1.5 million people. Four time-and-place points were enough to uniquely identify 95% of the people in the dataset. The study did not test SignalTrace, but it shows why repeated movement can make a supposedly anonymous record distinctive.


The Supreme Court has recognized that phone location records can reveal far more than movement. In Carpenter v. United States, the court concluded that people have a reasonable expectation of privacy in the record of their physical movements.


The court extended that reasoning in its June 2026 decision in Chatrie v. United States. Police investigating a bank robbery had used a type of warrant to obtain anonymized location records for phones near the bank, narrowed the list based on their movements and eventually obtained the names of several users. The justices held that obtaining location data constituted a Fourth Amendment search. It also noted that even short-term monitoring can reveal political, family and other associations.


The ruling does not determine whether police collection of wireless signals detected by SignalTrace would also count as a search. The Chatrie case involved location records, while SignalTrace is designed to detect signals broadcast from nearby devices. But the two technologies raise a related question: What Fourth Amendment protections apply when police begin with unidentified devices and use their movements to determine who might be connected to an event or another person?



            [image: a man and a woman holding phones in the back seat of a car]
            
              Your devices – and the devices of people near you – emit unique electronic signals.
              Nisian Hughes/Stone via Getty Images
            
          

When proximity becomes an investigative lead


The deeper issue is association. A recurring cluster may reflect a family routine or shared commute. It may also capture fellow protesters or passengers who happen to travel together. The system simply observes when people are near one another – it cannot know why people were close to each other.


A device can be borrowed or left in a car. A roadside sensor could capture someone standing nearby. Even a correct match between a device and a vehicle does not establish who carried it on a particular day.


Still, a pattern can direct police attention. Leonardo says SignalTrace is designed to develop leads. Leads influence which records officers request and whose movements receive further scrutiny. By the time an investigator attaches a name, the inferred association has already shaped the inquiry.


A study in the journal Proceedings of the National Academy of Sciences illustrates the power of relational inference. Researchers followed 94 participants using phones that recorded Bluetooth proximity and calling patterns. They found that patterns of behavior could accurately classify 95% of reciprocally reported friendships, with proximity outside work and during off-hours playing an important role in distinguishing friends from other people who regularly encountered one another.


SignalTrace uses a different method, and no independent study has shown comparable performance. The research nonetheless demonstrates that repeated proximity can reveal social ties.


This matters at a protest, for example. A person might come to police attention because their device repeatedly appeared near a group under investigation. The inference would arise from the company they kept, rather than an act attributed to that person.


When anonymous signals become identifying


What SignalTrace shows is a broader change in surveillance practice. Investigators may no longer need to begin with a known person or vehicle. Instead, they can begin with recurring patterns of movement and proximity, then use other records to identify the people connected to them. 


That distinction matters because an electronic signature can become identifying without containing a name. A phone detected beside the same devices over time may reveal a relationship before the police know who owns it. 


SignalTrace therefore raises a question that existing rules for license plate readers does not fully answer: How should the law treat systems that identify people indirectly through patterns and associations that their devices create?

Nicole M. Bennett is affiliated with the Center for Refugee Studies at Indiana University. 


Original: https://theconversation.com/new-tech-adds-phone-tracking-to-license-plate-readers-associating-devices-with-identifiable-cars-288876
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How vaccine skeptics use storytelling effectively to create powerful but medically inaccurate messaging

theconversation.com · Katherine Shwetz, Lecturer in Medical Humanities, Rice University; University of Toronto

Vaccine skeptics have been around as long as vaccines have – for more than 200 years.  Volanthevist/Moment via Getty ImagesAs long as there have been vaccines, there have been people who doubted their science and safety. 


Back in 19th-century England, people rioted against a mandatory smallpox vaccine, claiming that it violated civil rights and was an affront to human bodily integrity. In the United States, organizations dedicated to resisting vaccines have existed since the Anti-Compulsory Vaccination League of Brooklyn was established in 1894.



            [image: A black-and-white drawing of a woman sitting with a sick child on her lap, with a police officer on her right mandating her to vaccinate the child and a skeleton on her left looking dead, like skeletons do]
            
              A drawing published by the London Society for the Abolition of Compulsory Vaccination in the late 1800s.
              Historical Medical Library of The College of Physicians of Philadelphia
            
          

Researchers generally refer to people who do not follow the standard advice of health professionals about vaccines, by either refusing or delaying some or all vaccines, as vaccine hesitant. Today, vaccine hesitancy is most famously associated with the Make America Healthy Again movement and its standard-bearer, Health and Human Services Secretary Robert F. Kennedy Jr.  


Public health advocates and science communicators have largely tried to counter these ideas by offering accurate, factual information. But as a medical humanities researcher studying how groups that embrace vaccine hesitancy craft their message, I’ve learned that part of why vaccine hesitancy is so hard to combat is how these groups use storytelling to spread their views. 


Vaccine-hesitant groups have fewer limitations than pro-vaccine groups on the kinds of stories they can tell about the development and impact of vaccines. While science-driven messaging that encourages vaccination has to be faithful to the complex and often uneventful reality of science, vaccine-skeptic stories tend to make more dynamic claims.





Why facts aren’t enough


It’s easy to assume that people who mistrust vaccines are undereducated, and therefore, that providing better information about science and vaccines would increase confidence in vaccines. This is sometimes called the information deficit approach. 


In response to this perceived information deficit, public health experts and science communicators have worked hard to create accessibly written, welcoming educational materials about vaccines in order to help improve scientific literacy.


But this approach has had only limited success. One indication: The number of people who express vaccine-hesitant views continues to grow.


This partly relates to a misunderstanding about vaccine hesitancy: It’s not that people don’t understand science or don’t have access to high-quality medical information. Vaccine hesitancy is what policymakers call a “wicked problem” – one that’s particularly hard to solve because it’s fueled by a range of issues, including misinformation, the desire for social belonging and deeply held religious beliefs.



            
            People’s ideas about vaccines are shaped by many factors, and vaccine hesitancy rarely stems from a simple lack of accurate information.
          

While there are many stereotypes about what kind of person is vaccine hesitant, the truth is that there is no single category of person who expresses skepticism. Vaccine hesitancy includes people with higher education degrees and better-than-average levels of health literacy. 


People might embrace these views for many reasons – for example, because they do not trust the medical system, are critical of the government, are trying to protect their child or are connecting with compelling narratives – for example, about personal freedom.


Vaccine symbols


To some degree, all health information mixes science and storytelling. A patient’s medical history, for example, simply strings together a person’s health information into a coherent tale. 


But vaccine-hesitant groups are particularly adept at using narrative to craft compelling, nerve-wracking or highly emotion-driven stories of doctors ignoring patient concerns and children developing devastating health conditions after getting vaccinated.  


What makes these stories the secret weapons of vaccine hesitancy is that they often are not actually about vaccines at all. When vaccines become detached from medicine, they can function like a symbol or a metaphor in a story, reflecting a worldview that encompasses much more than medicine and is fueled by nonmedical anxieties. These stories use narrative strategies, including some drawn from film and literature, to undermine vaccine confidence.


For example, online forums use vaccine refusal as an example of civil resistance to a totalitarian government, symbolizing a loss of general individual freedom – even when vaccines pose no practical threat to their political or social liberty. In some contexts, refusing the COVID-19 vaccine in particular has been framed as a sign of overall psychological or mental strength.


A new normal


Under Kennedy, the Centers for Disease Control and Prevention has started to release material that matches the messaging, ideas and narrative strategies of vaccine-hesitant groups. 


When the CDC announced a rollback of the childhood vaccine schedule, for example, the press release characterized the proposed changes as a return to what the agency is calling “individual-based decision-making.” Kirk Milhoan, the Kennedy-appointed head of the Advisory Committee on Immunization Practices, a panel of experts that advises the CDC on vaccines, described vaccine debates as a question of “autonomy versus public health.”


Treating vaccines as representing a challenge to individuality or autonomy highlights a possible philosophical and existential threat, but in the process, it minimizes real physical risk. Here, the story implies that vaccines are a threat to individuality. Medically, that’s not true. But thematically, the references to threatened individuality suggest that people are feeling vulnerable and afraid. In this story, vaccines symbolize perceived dangers to a person’s sense of self, not real medical ones.



            [image: Protesters hold signs that say 'I won't give up my freedom for your fear' and 'COVID 99% survival rate/vaccine 100% permanent']
            
              Resistance to vaccines is often framed in terms of individual liberty, as at this 2021 protest in Los Angeles against COVID-19 vaccine mandates.
              Damian Dovarganes/AP Photo
            
          

Becoming better readers


As vaccine hesitancy continues to pose a challenge to public health, it seems increasingly clear that promoting health and scientific literacy, on their own, won’t be enough to allay the concerns of people who have aligned their ideas about vaccines with broader narratives about untrustworthy institutions and physical risk. 


Yet dismissing the perspectives of people who raise concerns about vaccines risks losing opportunities to better understand the complex reasons that draw someone to vaccine hesitancy. Those reasons are often shaped by people’s experiences with medicine and other institutions. For example, there are many well-founded reasons for vulnerable or marginalized groups to be wary of the medical establishment. For some Black Americans, for example, the legacy of forced medical experimentation and systemic discrimination forms a sound basis for being skeptical of health recommendations from the government.


Some researchers studying public health and communication have started to embrace strategies that engage with literary features, such as symbolism, to address vaccine hesitancy. This includes both identifying the specific storytelling techniques at play to make them less persuasive and acknowledging the perspective, critiques and experiences of vaccine-hesitant people to create a more respectful environment.


Understanding the narratives and learning from the valid critiques that draw people into feeling hesitant about vaccines offers a more nuanced way to understand these views – and may open the way for a more inclusive and respectful approach to healthcare.

Katherine Shwetz's dissertation research received funding from the Social Sciences and Humanities Research Council and the Ontario government. 


Original: https://theconversation.com/how-vaccine-skeptics-use-storytelling-effectively-to-create-powerful-but-medically-inaccurate-messaging-265194
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It’s getting hotter in classrooms and on playgrounds – schools aren’t ready to handle extreme temperatures

theconversation.com · Allison Poulos, Associate Professor in the College of Health Solutions, Arizona State University · Jennifer Vanos, Associate Professor of Sustainability, Arizona State University

Retrofitting old classrooms with air conditioners, even when necessary to maintain a cool classroom, isn't always financially possible.  RJ Sangosti/The Denver PostAs temperatures in Phoenix soared to 117 degrees Fahrenheit, or 47 degrees Celsius, in July 2026, children living there headed outside to walk to and from school, play during recess and suit up for baseball practice. 


These routines have long been part of the school day, but with a rising number of school districts in Arizona, as well as across the country, starting their academic year in mid-July or August, kids are spending more time at school during some of the hottest days of the year.


Heat doesn’t just affect places like Phoenix, which is well known for its scorching temperatures that don’t always drop by much in the evenings.


Many U.S. cities, from Los Angeles to Houston, are oppressively hot when the new school year begins in August or September – and they are only getting warmer. The increased frequency, intensity and duration of extreme heat has become a common concern across many places in the United States and other countries. 


We are Arizona State University researchers who study how extreme heat affects children when it comes to their outdoor school activities, physical activity, health and overall well-being.


Our work is part of HeatReady Schools, a program at Arizona State University that helps schools prepare for and mitigate the effects of heat.


We think it’s important to recognize that many schools are underprepared to carry out their days in extreme heat, without the physical infrastructure or planning to keep students and educators comfortable and safe while in the classroom or outside on school grounds. 



            [image: A yellow school bus is seen on an empty highway in a desert with a blue sky and white clouds.]
            
              Extreme summer heat isn’t new in states like Arizona, but schools there and across the country are still navigating how to respond to it.
              Markus Moellenberg/Connect Images/Getty Images
            
          

A problem rising with the heat


The challenge of managing hot school days has intensified, as many U.S. schools have moved the start of the academic year earlier into the summer over the last several years. 


School calendar changes are driven by multiple factors, including reducing summer learning loss, increasing instructional time to prepare for standardized testing, and responding to teacher and administrator preferences. 


There are also federal policies aimed at improving chronically underperforming schools as well as state funding incentives like one in Arizona, which offers schools an additional 5% in annual funding if they extend their academic year from 185 to 200 days. 


The growth of charter schools may be another contributing factor to this trend, as these schools have greater flexibility in setting their academic calendars. 


About 60% of schools with earlier start dates are charter schools.


Learning in the heat


Exposure to hot environments puts students at risk of heat-related illnesses. 


Yet many schools lack the infrastructure – from inadequate air conditioning to fields and play areas that are not shaded – to cope with high temperatures. 


Most extreme heat illnesses in high school sports occur in July and August, and about one-third of these events happen without a school nurse or other kind of medic present. 


Heat-related emergency department visits for school-age children are also highest during the warmest months.


Children are more vulnerable than adults to heat-related illnesses because of physical differences in their heat tolerance, limited recognition of heat stress signs and symptoms, and dependence on adults to implement protective measures.


Heat also affects learning. 


School absence rates for students in K-12 schools are 16% higher on days when temperatures exceed 90 F (32 C). 


Taking an exam on a hot day is linked to lower test scores. Adequate air conditioning in classrooms can mitigate this effect. 


However, an estimated 41% of school districts with air conditioning in the U.S. need to update or replace their systems. Thirty-two days over 80 F (26.7 C) is the heat threshold where cooling systems are typically installed in schools. 


In the U.S., 156 school districts serving over 1 million students saw at least 30 more days over 80 F during the school year in 2025 compared with 1970. 


The cost to install new air conditioning systems in schools that lack them is estimated at US$40 billion. The cost to update existing systems in schools is estimated at more than $414 million.


Other countries are experiencing this problem as well. Thousands of schools closed or shortened their days across England, Wales and France because of the recent heat wave in Europe.


Responding to the heat


Many schools across the U.S. are working to tackle this challenge of keeping students and educators comfortable and safe while in the classroom or on the playground. 


Contemporary playgrounds and schoolyards are often designed with minimal shade and artificial materials, like black rubber, concrete and aluminum, that can reach dangerously high surface temperatures when sun-exposed. 


A growing number of schools are redesigning their campuses by planting trees, installing shade canopies and replacing hot materials with cooler, greener surfaces. 


Adding shade in schoolyards improves thermal comfort by reducing the heat from the sun and air temperatures.


Spending time in shade also reduces student exposure to harmful sun exposure by 84% compared with being in the direct sun.


Research has found that children and teens are more active in schoolyards with greater tree cover and shade compared with less thermally comfortable areas.


Some states have passed laws to adjust sports schedules or provide additional equipment, training and staff to lessen the risk of heat-related illnesses. These policies, which in some cases also ensure that classroom temperatures be kept below a specific threshold of 82 F (27.8 C), are critical to support learning. 


The recently released Heat Policy Agenda by the Federation of American Scientists also asks policymakers to create heat-safe schools in the U.S.


Not a quick fix


Lack of funding remains one of the biggest constraints to schools adapting to the likelihood of hotter days in and out of the classroom by retrofitting old buildings to have air conditioning, for example. 


Many schools facing the most extreme heat are also those with the least amount of money available to spend. 


Even adding outdoor shade is expensive. Large shade structures to cover playgrounds can cost tens of thousands of dollars. 


Having large, air-conditioned indoor facilities so that traditional outdoor activities like physical education classes and sports practices can continue, even when it is very hot outside, is critical to support student learning and health. 


However, many schools lack indoor space to support adequate movement, with only 46% of elementary schools in the West having dedicated gymnasiums. This compares with 60% of schools in the South, 73% in the Northeast and 77% in the Midwest.



            [image: A modern-looking blue playground is empty outside of a large brown and white building.]
            
              Adding shade covers to playgrounds at schools can help create safer environments for kids, but it is often prohibitively expensive.
              Jason Ardan/Citizens' Voice via Getty Images
            
          

Not an afterthought


Although peak temperatures vary across the U.S., July and August are generally the warmest months and have the highest heat indexes – considerably higher than many school end dates in May or June.


Considering aligning school calendars with regional climate conditions could help reduce student exposure to extreme heat while still meeting instructional needs. 


Most school facilities and operations were not designed with current climate trends in mind. But we think that this reality should be regularly considered during planning and decision-making to support children’s learning, health and physical activity. 


Adopting heat-adaptive practices, policies, designs and infrastructure will lessen the heat risk and support students as they learn, work and play during the hottest times of the year.

Allison Poulos receives funding from the National Science Foundation. 
Jennifer Vanos receives funding from the National Science Foundation. 


Original: https://theconversation.com/its-getting-hotter-in-classrooms-and-on-playgrounds-schools-arent-ready-to-handle-extreme-temperatures-287455
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Bird droppings were a foundation of modern agriculture and American empire

theconversation.com · Edward D. Melillo, William R. Kenan, Jr. Professor of History and Environmental Studies, Amherst College

An advertisement for guano to be used as fertilizer depicts not only seabirds but also a guano island. Bradley Fertilizer Company via Garden HistoryThe closure of the Strait of Hormuz, through which roughly one-third of the world’s fertilizer normally passes, has made clear that access to nutrients for crops remains as strategically important in the 21st century as access to oil. 


As an environmental historian, I study how fertilizer transformed the modern world. That history is about more than scientific innovation or agricultural progress. It also reveals the hidden costs of modern food production, including the brutal treatment of workers and the expansion of imperial power.


Even before the Iran war began, Russia’s invasion of Ukraine had disrupted natural gas markets and the global trade in nitrogen fertilizers; sanctions on Belarus had unsettled global markets for potash, one of agriculture’s principal sources of potassium; and China had restricted phosphate exports in an effort to stabilize domestic prices.


Even further back, long before synthetic fertilizers transformed farming in the 20th century, farmers increasingly relied on a scarce and geopolitically contested resource: seabird guano. Here is how bird droppings reshaped global agriculture and helped build an overseas empire for the United States.


The first Green Revolution


During the 19th and early 20th centuries, fertilizer companies shipped millions of tons of dried bird excrement from islands in the Pacific and Caribbean to farms across Europe and North America. Rich in nitrogen and phosphorus, guano transformed agricultural productivity at a time when expanding populations and industrializing societies demanded more food than traditional farming systems could produce.


Guano became the first fertilizer commodity traded on a truly global scale. For centuries, farmers had sustained soil fertility by recycling locally available nutrients, including animal manure, crop residues and human waste. Those nutrients circulated within largely closed ecological systems linking soils, crops, livestock and people. 


As industrialization accelerated during the 19th century, the local nutrient cycles that had sustained farming for centuries began to unravel. Expanding cities drew food from increasingly distant farms but returned few nutrients to the countryside. Instead, material that used to fertilize farms accumulated in urban streets, rivers and sewers, while rural soils grew steadily poorer with each harvest. Farmers searched for new ways to replenish depleted fields as they struggled to feed rapidly growing populations.


For millennia, millions of seabirds, including guanay cormorants, Peruvian boobies and pelicans, had nested on rocky outcrops along South America’s arid Pacific coast. With almost no rainfall to wash away their nutrient-rich droppings, guano accumulated in towering layers. Islands that appeared barren were, in fact, among the world’s richest natural sources of fertilizer.


And since at least the 13th century, Indigenous farmers along Peru’s Pacific coast had understood the extraordinary resource stored on the Chincha Islands 13 miles offshore.


European scientists began to appreciate this fact only after 1804, when Alexander von Humboldt carried samples of Peruvian coastal guano to Europe, where scientists demonstrated its unusually rich nitrogen content. Commercial interest in guano surged in the 1840s after agricultural chemists – most notably Justus von Liebig – demonstrated that crop growth depended on replacing nutrients removed from the soil. Peruvian guano suddenly appeared not as an exotic curiosity but as an extraordinarily concentrated natural fertilizer.



            [image: An image shows a medieval warrior with the words 'Navassa Guano holds its ground.']
            
              An early 20th-century ad for Navassa guano touted its soil-enriching characteristics.
              Navassa Guano Company via Science Photo Library
            
          

European and North American agricultural journals hailed guano as a miraculous remedy for exhausted soils. Wheat farmers in Britain, sugar beet growers in central Europe, tobacco planters in Virginia and cotton cultivators across the American South all embraced the new fertilizer. Farmers who had long relied primarily on local sources of fertilizer increasingly depended on nutrients transported thousands of miles across the world’s oceans.


This new global trade in agricultural nutrients marked the first Green Revolution. Decades before synthetic ammonia transformed agriculture, millions of tons of naturally accumulated nitrogen and phosphorus crossed oceans from remote ecosystems to the world’s farms. For the first time, agricultural fertility itself became a globally traded commodity, laying the foundations for the chemically intensive agriculture that emerged after World War II.


The hidden costs of fertilizer



            [image: Human figures are visible against a tall mound of material.]
            
              Chinese workers stand on a hill of guano on Peru’s Chincha Islands, circa 1865.
              Henry de Witt Moulton, Alexander Gardner and Philp & Solomons, via Library of Congress
            
          

Contemporary observers commonly compared the guano deposits on the Chincha Islands to cliffs or small mountains. When commercial extraction began in the 1840s, workers were not simply shoveling loose bird droppings. Centuries of accumulated guano had been compressed by its own weight into a dense, cementlike mass that had to be hacked apart with picks, crowbars and iron bars before it could be shoveled into sacks.


As the global abolition movement brought the Atlantic slave trade to an end, employers increasingly turned to debt peonage and indentured labor, systems that occupied the uncertain terrain between slavery and freedom. Agricultural productivity in Europe and North America depended not only on the long-distance transfer of nutrients but also on the equally consequential transoceanic movement of workers around and across the Pacific Ocean.


Peru’s Chincha Islands became notorious for the brutal exploitation of Chinese indentured laborers recruited through the so-called “coolie trade.” Thousands worked beneath an unforgiving sun, hacking hardened guano into pieces while breathing caustic clouds of ammonia-laden dust that burned their eyes and lungs. In 1854, after British ship captains reported appalling conditions on the Chinchas, the British foreign secretary, the Earl of Clarendon, wrote: “I have read with horror and disgust the details therein contained of the cruelties practised on the unfortunate Chinese labourers employed in the export of guano.”


Guano and empire


Faced with increasing fertilizer demand, governments began to treat guano as a strategic resource. American policymakers worried about dependence on Peruvian supplies, prompting President Millard Fillmore to urge federal action to secure reliable access to fertilizer. Congress responded with the Guano Islands Act of 1856, authorizing U.S. citizens to claim unoccupied guano islands in the name of the United States. The law transformed a quest for fertilizer into a new mechanism of American territorial expansion.


Over subsequent decades, dozens of islands across the Caribbean and Pacific entered the expanding orbit of U.S. power because of their valuable fertilizer deposits.





Few places illustrate this history more clearly than Navassa Island, a remote limestone outcrop between Haiti and Jamaica and the subject of my upcoming book. From the 1860s onward, American companies transformed Navassa into an industrial mining colony that supplied guano to farms throughout the eastern United States. 


Black workers, recruited primarily from Baltimore, excavated guano amid conditions of unrelenting heat, dust and isolation. Their rations consisted of little more than herring, maggot-infested biscuits and salted beef. The island’s hierarchy reflected the emerging racial order of the Jim Crow era. The miners were overwhelmingly Black, while their overseers were white men. To reconstruct the workers’ experiences, I draw on their diaries, correspondence with friends and relatives, and interviews with their descendants. 


On Sept. 14, 1889, years of resentment erupted into violence. That day, 137 Black miners rebelled against the Navassa Phosphate Company’s 11 officers. By evening, five white supervisors were dead. The U.S. Navy dispatched the steam-powered warship USS Kearsarge, which carried 18 Black workers to Baltimore to stand trial for murder. 



            [image: A printed cover sheet of a booklet reading 'The Navassa Island Riot.']
            
              The Order of Galilean Fishermen published an account of the trial of the 18 men accused of crimes on Navassa.
              Thomas L. Hall and Columbus Gordon via Library of Congress
            
          

The following year, the case reached the U.S. Supreme Court. In Jones v. United States, the justices upheld the federal government’s authority to prosecute crimes committed on the island. The court reasoned that a nation could exercise legal authority over territory maintained through “actual, continuous, and useful possession,” even when that occupation served only a particular business, such as “working mines.” The ruling confirmed American jurisdiction over Navassa. Read in the context of the uprising that produced it, however, the decision illustrates how resource extraction, racialized labor and the expansion of federal power had become intertwined.


Several defendants received death sentences, but pressure from Black civic organizations and other supporters helped persuade President Benjamin Harrison to commute those sentences in 1891. The case therefore tells a story not only of racial violence and exploitation, but also of Black legal activism and community mobilization during a period often remembered largely for racial repression.


Lessons from the Guano Age


Agricultural abundance has long depended on far more than fertile soil. It has relied on distant nutrients, global shipping networks and the workers whose labor connected remote islands to farms around the world.


Guano did more than fertilize fields. It created a global agricultural system whose supply chains stretched across oceans, depended on distant workers and were vulnerable to geopolitical disruption. From the Chincha Islands to the Strait of Hormuz, the history of fertilizer reminds us that the world’s food supply has long rested on fragile connections between remote places.

Edward D. Melillo 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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Flocking together – how a birding hobby may boost your mental health and build community

theconversation.com · Jennifer G. Andrews, Assistant Professor of Psychology, Morehouse College

Birding is a good way to practice mindfulness, psychologists report.  Jennifer AndrewsIf you’ve ever found yourself stuck in a rut while cooped up all day at a nine-to-five job, or just felt stressed about work, school or life in general, you’re not alone. Hearing “just go outside” might sound like trivial advice, but researchers have been investigating a new, unconventional strategy to boost mental health: Seeking the company of wild birds. 


You’ve probably heard them singing or noticed them flitting through the canopy, but if you’re not deliberately paying attention to their presence, they can fade into the background. A growing body of research suggests that keeping a watchful eye or attentive ear out for birds can help people from all walks of life feel more calm, present and refreshed.


Birding, the practice of observing birds in their natural habitat and also known as bird-watching, has experienced a renaissance in recent years. Birding exploded in popularity during the pandemic, and you may have even seen it popping up on your social media feeds. Newcomers to the practice discovered something seasoned birders have always known: Simply paying attention to birds can be surprisingly rewarding.  











Hobbies can bring joy, wellbeing and focus to our busy lives, but so many of us don’t have one. If you’re ready to replace scrolling with stitching, or hustle with horticulture, The Hobby Starter Kit (a new series from Quarter Life) will help you get going.





There is a wealth of data demonstrating that spending time in nature leads to health improvements. For example, reviews of scientific research have cited consistent evidence for nature’s important role in supporting health and well-being.


An increasing body of research, which my colleagues and I reviewed in 2024, also suggests that interactions with birds may play an especially important role in well-being. Encounters with birds may improve mood, reduce stress, restore attention, strengthen social connections and even encourage people to care more about the environment.



            
            Birding is a great way to get outside and connect with the environment around you.
          

Birding Rx


Birding seems to perform a special psychological function beyond the capabilities of other outdoor activities. For example, one recent study demonstrated that a walk to see birds was more likely to increase well-being and reduce distress than going on a nature walk alone or a control condition of just keeping the status quo. 


My lab at Morehouse College, where I am an assistant professor of psychology, has recently replicated and presented these findings at various conferences, including the annual convention for the American Psychological Association. We measured mindfulness behaviors in a group of undergraduate students both before and after either going on a bird walk, a nature walk, or watching a nature documentary. These mindfulness behaviors included feeling connected to the present moment, noticing the emotions or sensations in one’s body, or having moments of feeling alert and aware. Mindfulness practices have a positive effect on mental health, and these can prove especially helpful if you’re in your 20s or 30s.


We discovered that a bird walk led to more substantial increases in a participant’s mindfulness when compared to the other nature activities. These results suggest that there may be something unique to paying attention to birds that makes people more likely to be aware, engaged and present.


Birding engages multiple senses, and you don’t even have to spot a bird to reap the rewards associated with birding. Experimental data suggests that just listening to birdsong can improve mental health. In other words, there is no one-size-fits-all bird experience when it comes to associated health benefits. 


Bird-brained


Birders learn to identify species through careful observation of field marks – for example, a bird’s unique plumage, size and shape – as well as a bird’s behaviors, vocalizations and surrounding habitat. Species identification allows birders to practice their attention, memory, pattern recognition and decision-making skills, all of which support healthy cognitive functioning.


Some studies have linked birding with increased memory function and attention. Brain imaging research has also indicated that experienced birders are more likely to demonstrate stronger activity in brain regions involved in visual processing, working memory and object identification.


It is still an open question whether birding actually causes these changes, or whether people with these abilities are naturally drawn to birding. However, the findings suggest a relationship between birding and brain health that merits further exploration.



            [image: A group of people walking in a forest and looking up towards the sky with binoculars]
            
              Students on a local bird walk hosted by the author’s lab at Morehouse College.
              Jenna Andrews
            
          

These results have prompted some researchers – myself included – to investigate birding as a potential low-cost intervention for mental health conditions such as anxiety and depression, diagnoses that have substantially increased in younger generations. Given the promising data for brain health noted above, birding might also prove helpful for cognitive conditions involving attention and memory, ranging from ADHD to neurodegenerative conditions such as Alzheimer’s disease. Hence, a forthcoming prescription for birding might not be so far-fetched.


If so, birding as a mental health intervention could mimic other nature-based prescription initiatives, such as those from the National Park Service and other health providers.


Flocking together


Although birding can be a pleasurable solitary hobby, it also builds communities. Many birders belong to local chapters of the National Audubon Society, which represents one of the most prominent organizations in the U.S. dedicated to the conservation of and education about birds and their habitat. Similarly, many birders enjoy participating in bird walks or other bird-related activities in groups.


Furthermore, millions of volunteers contribute observations through citizen-science projects such as eBird and Project FeederWatch, from the Cornell Lab of Ornithology, generating data that helps scientists monitor bird populations across the globe and helps birders connect with one another. These projects allow anyone, ranging from experienced birders to curious beginners, to make meaningful contributions to community science.


There is also some preliminary evidence that birding encourages people to care for their environment. For example, some studies have demonstrated that birders are more likely to support conservation efforts and engage in behaviors that benefit the environment. It’s possible that paying closer attention to birds may deepen your sense of connection to the natural world, making you more likely to protect it.


A distinct advantage to birding, especially compared to other types of outdoor recreation, is its accessibility. Because of the wide variety of avian species found across the globe, you can go birding just about anywhere in the world, from the most remote wilderness areas to bustling city blocks. And it isn’t something to which you need to devote a lot of time, travel or money to accomplish. 


You can do it while you’re on your way to work or school, or just by stepping outside for a bit. If you find yourself scrolling on your lunch break, consider going for a walk around the block instead and counting how many bird species you can see or hear. And if you’re new to the practice, you might enjoy downloading the free app from the Cornell Lab of Ornithology, Merlin, to help you identify what you are seeing or hearing.



            [image: A black bird with a long neck and tail sitting high atop a tree]
            
              An anhinga bird species spotted on a birding trip to St. Marks National Wildlife Refuge.
              Caleb Andrews
            
          

Flight calls


Although the evidence for birding’s benefits continues to grow, more scientific inquiry is necessary. Researchers still need to replicate findings related to birding’s health benefits before drawing firm conclusions, and other research questions remain. For example, we do not yet know whether certain bird species or habitats are more restorative than others. Other related questions include assessing how long mental health effects last and who is most likely to benefit from birding, and when.


However, the evidence amassed so far strongly suggests that bird encounters improve human lives. Looking for and listening to birds encourages people to slow down, pay attention and engage with the natural world more mindfully. In a time when many people are confined to working indoors and connected to screens, simply looking out or listening for our feathered friends might bolster mental, cognitive, physical, social and even environmental health.


Improving your well-being does not always need to entail expensive technology or complicated treatments. It may begin with just opening a window, stepping outside and noticing the birds that have been there all along.

Jennifer G. Andrews 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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Severe storms battered Pittsburgh twice as often as usual this spring – a meteorologist explains why

theconversation.com · Christopher Davis, Professor of Earth, Geographic, and Climate Sciences, UMass Amherst

In the months of March, April, May and June 2026, Pennsylvania saw a total of 852 reports of severe weather. SeanPavonePhoto/iStock via Getty Images PlusIt’s no secret: This year has been a bad one so far for severe thunderstorms around Pittsburgh. In fact, it has been quite an active season throughout the Ohio Valley and a large part of the Midwest. 


How bad has it been? In the months of March, April, May and June 2026, Pennsylvania saw a whopping 852 reports of severe weather. By my calculations, that is  for the same four-month period during the past 30 years.


These severe weather patterns are similar to 2025 as well, so it’s no wonder that Pittsburghers feel there’s been a lot of severe weather recently. There has been.



            
            Four tornadoes hit the Pittsburgh region on June 14, 2026, CBS Pittsburgh reports.
          

My research over the past 40 years has focused on different kinds of weather phenomena. Knowing why weather events happen can give additional guidance to forecasters and improve the models we use to predict it – and help everyday people prepare for severe storms that may affect their daily lives.


How severe thunderstorms happen


Multiple factors come together to create severe storms. Generally, the winds 2-3 miles above the ground need to be at least 30-40 miles per hour greater than they are near the ground. This difference is called the vertical shear. 


To form a severe storm, the air near the ground also needs to be warm and moist. These conditions make the initial clouds that form buoyant, so they accelerate upward. Strong updrafts result from this acceleration, often more than 50 mph (80 kph). That creates the billowing, deep clouds that characterize thunderstorms. 


In the presence of strong vertical shear, updrafts start to rotate, which is a common precursor to large hail, tornadoes and severe winds. 


The science of severe weather in 2026


In the case of the severe storm days in Pennsylvania, you may notice a few days with a large number of severe weather reports and many days with few or none. You might wonder about what is different on these days with many severe storms.





For the 11 days with at least 20 severe weather reports in Pennsylvania during the period between March 2026 and June 2026, I computed how different the meteorological conditions were compared to the average for 1996-2025. 


The departure from the average is often called an anomaly. I combined all 11 severe weather days to look at the anomalies that more often repeated from case to case. The anomalies on individual days don’t look exactly like the composite, but they generally have elements in common.


High above the ground, these days shared a distinctive pattern: stronger than normal winds from the southwest. Winds at lower levels were also from a similar direction, although weaker nearer the ground. Winds from the southwest near Pittsburgh tend to bring warmer and moister air into the region, and, indeed, the moisture was considerably greater than normal on these severe weather days. And where the winds change significantly with height, we saw enhanced vertical shear. 


The combined weather maps for these severe weather days revealed something else: cooler and drier air well to the west of Pittsburgh over the upper Midwest and Great Lakes, pushing eastward. This air mass contrast meant that a cold front was present to the west of Pittsburgh when the severe weather occurred. As cold fronts move in, they help lift the air ahead of them. Therefore, we had all the ingredients for severe weather: anomalously warm and moist air, enhanced vertical wind shear and a mechanism to lift air to start thunderstorm development.


What this means for next spring


Between March and June 2026, it appears that frequent strong fronts were passing through Pennsylvania more often than usual. My recent collaborative research indicates that atmospheric rivers – giant, invisible rivers in the sky made of concentrated water vapor – frequently transport moist air northeastward ahead of cold fronts. This moisture transport often coincides with days of severe weather. 


What seems to have made 2026 unusual is the strength and number of frontal systems passing through, where Pennsylvania repeatedly got warm, moist air ahead of a front. This past spring, cold air over central Canada and warm air over the southern U.S. created a persistently strong jet stream and storm track just to the north of Pittsburgh, creating one severe weather setup after another.


El Niño, a natural climate pattern characterized by the episodic warming of sea surface temperatures in the central and eastern equatorial Pacific Ocean, may bring some good news for Pittsburgh residents. The one developing now could lead to less cold air over southern Canada and a jet stream farther south over the U.S.


If that pattern develops as expected and lasts into next spring, the Pittsburgh area may get a relative reprieve from severe weather. That doesn’t mean there won’t be any severe weather in later 2026 and in spring 2027, but it could be less frequent.


Read more of our stories about Pittsburgh and Pennsylvania.

Christopher Davis receives funding from the U.S. National Science Foundation, the National Aeronautics and Space Administration, and the State of California. 
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What makes muscles contract? A physiologist explains how muscles move

theconversation.com · Kiki Crawford, Lecturer of Biological Sciences, USC Dornsife College of Letters, Arts and Sciences

A lot goes into making sure your muscles can move your body. Kentaroo Tryman/Moment via Getty Images

Curious Kids is a series for children of all ages. If you have a question you’d like an expert to answer, send it to CuriousKidsUS@theconversation.com.






What makes the cells of the muscles contract? – Samarth, age 13, India







Muscles are amazing. They’re what let you strum a guitar, kick a soccer ball and high-five your friends. When you decide to move, your brain tells your muscles what to do, and they spring into action. But what is actually happening inside your muscles to make that happen?


To answer that question, you first need to understand how your muscles are put together.


What muscles are made of


Every muscle in your body is an organ, and just like every other organ, muscles are made of cells. Muscle cells, called muscle fibers, are shaped a little differently than most other cells. Muscle fibers are long and ropelike. They can stretch and shorten, kind of like a bungee cord.


Each muscle contains a bunch of these fibers all lined up together, side by side, like a bag of dry spaghetti noodles. Some muscles are made of hundreds of thousands of fibers.



            [image: Illustration of a bundle of dozens of yellow tubes in a translucent membrane]
            
              This artist’s illustration shows how the muscle fibers are all lined up and bundled together inside a muscle.
              Roger Harris/Science Photo Library via Getty Images
            
          

The muscles that you use to move your body are called skeletal muscles because they move your bones. Each muscle is attached to bones by tendons. When a muscle shortens, it tugs on the tendon, which pulls on the bone, allowing you to move.


Microscopic rope pulls


Your cells are filled with molecular machines made out of proteins. They help your cells do their jobs.


Actin and myosin are two proteins that are super important for muscle fibers. Actin is like a microscopic rope, and myosin is like a microscopic hand. When millions of tiny myosin hands grab onto actin ropes and pull at the same time, the muscle fiber gets shorter. Scientists say the muscle is contracting.


Notice that the tiny hands can only pull on the ropes. They never push. That is why muscles can only pull.



            [image: black-and-white diagram of human upper arm muscles]
            
              The muscles of the human arm at work.
              mikroman6/Moment via Getty Images
            
          

See for yourself. Go ahead and bend your elbow. That muscle on the inside of your upper arm is called your biceps. When it gets shorter, it pulls to bend your arm. Now straighten your arm out. That muscle on the back of your arm is called your triceps, and it is pulling to straighten your arm. No pushing necessary.


Sending the message to move


That’s how muscles create movement, but those tiny myosin hands aren’t pulling all the time. What tells them when to pull? The answer is your brain.


Your brain and muscles communicate using electricity. When you decide to move, your brain generates an electrical signal it sends to your muscles. To reach your muscles, the signal travels down your spinal cord, then along nerves that connect to your muscle fibers.


These signals travel at speeds of over 200 miles per hour. They reach the muscles so quickly that movement feels almost immediate. Luckily, for common movements like walking or writing, the brain sends these signals automatically so you don’t need to think about them.


When an electrical signal reaches the muscle fibers, it tells tiny sacs full of calcium to open. When calcium is stuck in these sacs, the myosin hands cannot get ahold of the actin ropes. But when the calcium is released, it acts like a key and unblocks the actin ropes so the myosin hands can grab on.


Scientists call this calcium storage system the sarcoplasmic reticulum.


Once calcium lets the myosin hands grab the actin ropes, they still need energy to pull. That energy comes from a special cellular fuel called ATP. ATP is the main source of energy for all of the cells in your body. Your body uses the food you eat to make ATP, and ATP helps power your proteins so that cells can do their jobs.



            [image: Transparent body of a man with brain and nerves highlighted jumping over a hurdle]
            
              Complicated movements begin with your brain sending signals to your muscles.
              SCIEPRO/Science Photo Library via Getty Images
            
          

Putting it all together


So, what makes muscles contract? It takes an entire team of electricity, calcium, ATP and proteins all working together. 


First, your brain sends an electrical signal to your muscle fibers. This causes calcium to be released in those fibers. Calcium lets myosin proteins grab onto actin proteins. ATP provides the energy for myosin to pull. When millions of tiny pulls happen at the same time, your muscle shortens and creates movement.


Next time you wave to a friend or scroll to another Curious Kids article, you’ll know that thousands of muscle fibers and millions of microscopic proteins are working together to make it happen.





Hello, curious kids! Do you have a question you’d like an expert to answer? Ask an adult to send your question to CuriousKidsUS@theconversation.com. Please tell us your name, age and the city where you live.


And since curiosity has no age limit – adults, let us know what you’re wondering, too. We won’t be able to answer every question, but we will do our best.

Kiki Crawford 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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Colorado prepares for screwworms, as the pest that was eradicated in 1966 returns to the US

theconversation.com · Sarah Tomlinson, Veterinarian and Senior Research Scholar, College of Veterinary Medicine and Biomedical Sciences, Colorado State University

New World screwworm flies lay their eggs in the living tissue of warm-blooded animals. Ramdan Fatoni/iStock via Getty ImagesNew World screwworm, a concerning pest that mainly impacts livestock and wildlife, was detected in South Texas in June 2026. It has since expanded northward in Texas, and there was one case in New Mexico as of July 23, 2026.


The cases mark the return of a pest that was eradicated from the U.S. in 1966. 


As of July 23, there have not been any screwworm cases in Colorado. However, the state has a multiagency response plan in place in case screwworms show up.


Screwworms’ return has heightened concern among the livestock industry, animal health officials and pet owners. In livestock, screwworm infestation can lead to production losses and negative economic impacts. In pets, screwworms can lead to extensive and potentially life-threatening tissue damage if not treated.


I am a veterinarian at Colorado State University Veterinary Diagnostic Laboratories.  I have over 20 years of regulatory veterinary medicine experience with the U.S. Department of Agriculture and expertise in leading federal animal health programs, laboratory network coordination, surveillance, epidemiology, disease outbreak response and diagnostics. I work closely with Ashley McGrew, a veterinarian who oversees the lab’s parasitology section and as a board-certified parasitologist is trained to identify specific fly larvae. 



            [image: The first portion of a yellowish, slightly translucent worm stands in front of a red background.]
            
              New World screwworm larvae gets its name from its screwlike appearance. Adult New World screwworm flies are about the same size or slightly larger than a common housefly and have orange eyes, a metallic blue or green body and three dark stripes along their backs.
              John Kucharski/USDA
            
          

What is New World screwworm?


New World screwworms are the parasitic larvae of a species of fly that lays eggs in the living tissue of warm-blooded animals. They get their name from the larvae’s screwlike appearance. Screwworm flies often lay eggs in open wounds or warm, sensitive areas, such as in the nose, ears, genitalia or the navel of newborn animals.  


After the eggs hatch, the larvae feed on the host animal’s tissue. The feeding causes a deepening of the wound, damage to the tissue and sometimes death if not detected in a timely manner. Screwworms can infest livestock, wildlife, pets and birds. People are rarely infested.


The risk for humans and most animals in the U.S. is low. Screwworms are not contagious and do not spread directly from animals to people or from person to person. However, a person with suspicious lesions should seek immediate medical attention.


What’s being done about screwworms?


The USDA has been closely monitoring New World screwworms since the 1960s. Since then, the USDA, in partnership with Panama, has been utilizing the sterile insect technique to control screwworm populations. 


This method works by exposing screwworm larvae to gamma radiation, a specific type of electromagnetic radiation, which sterilizes the larvae. When they grow into adult flies, they are released by the millions in and around areas where screwworms have been found as well as barrier zones to curb their movement. The released sterile male flies mate with wild flies who lay infertile eggs that do not hatch. Over time, screwworm populations gradually decrease.


After many decades of control, the flies began progressing northward from Central America in 2024. That prompted the USDA to close the Mexican border in July 2025 to live cattle and horses as a precautionary measure. The closure has had negative impacts on the U.S. beef industry. Since then, the USDA, wildlife agencies and southern border states have conducted active surveillance for screwworms.


The USDA has also developed a robust New World screwworm response playbook to coordinate federal, state and public health efforts in the U.S.



            [image: A digital sign placed next to a road alerts drivers of an upcoming checkpoint for screwworms.]
            
              Southern border states are actively monitoring screwworms through livestock checkpoints.
              Joel Angel Juarez/Getty Images
            
          

Experts do not know exactly why the New World screwworm has reemerged in the United States. Similar to what scientists have seen among diseases carried by ticks and mosquitoes, pest habitat ranges are expanding globally due to changes in environment, ecology and populations.


In Colorado, the likelihood of the screwworm fly establishing a permanent population is relatively low across much of the state due to higher altitudes and freezing temperatures. However, the Colorado Department of Agriculture has been preparing an emergency response plan. 


The plan ensures coordinated action between Colorado’s Department of Agriculture, Colorado Parks and Wildlife, the Colorado Department of Public Health and Environment and the USDA. Animals entering Colorado from areas with reported screwworm cases now require certificates for movement issued by an animal health official in the affected state and must meet enhanced health inspection requirements. 


Colorado State University Veterinary Diagnostic Laboratories’ full-service parasitology laboratory routinely identifies animal parasites in livestock, pets and wildlife. As a member of the National Animal Health Laboratory Network, which conducts surveillance and testing for animal disease outbreaks, CSU will provide support to the state if screwworm is detected here. 


What can livestock and pet owners do?


Livestock and pet owners should use pest control strategies, such as maintaining clean spaces for their animals and using insecticides, barn treatments and fly traps, to try to keep flies away from their animals. 


Livestock and pets should also be monitored for any wounds with evidence of larvae. That includes the wound draining fluid, having a foul odor or getting bigger. Animals may show signs of discomfort if they have screwworms, such irritation and restlessness, head-shaking, biting or licking at wounds, decreased appetite, depression and separation from the herd.



            [image: A microphone is placed in front of a white sign with the words war on screwworm in red lettering and a picture of a green fly]
            
              A USDA press conference provides updates on screwworms in Kerrville, Texas, on June 9, 2026.
              USDAgov/Flickr
            
          

Livestock and pet owners should contact their veterinarian with any concerns or suspicion of screwworms, especially if the animal has unusual wounds or signs of larval infestation. If detected early, animals can be treated and fully recover from infestation.


Any suspected case must be reported to the Colorado State Veterinarian’s Office or the USDA area veterinarian in charge immediately. For suspicious cases involving wildlife, contact Colorado Parks and Wildlife.


Screwworm is detected by finding larvae present on an animal. The larvae are then collected by a veterinarian and submitted to a laboratory for identification. Currently, all screwworm suspect samples are required to be submitted to USDA’s National Veterinary Services Laboratories for official confirmation.


If New World screwworm is identified in an animal in Colorado, state or federal officials will conduct an investigation to understand how the animal became infested. 


The state’s Department of Agriculture will work closely with livestock owners to help eliminate screwworm within the herd and prevent further spread. Culling groups of animals will not be used for general control and eradication of screwworm. However, separating out affected animals and temporary control of their movement will be important components of a herd-management plan.


Read more of our stories about Colorado.

Sarah Tomlinson 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/colorado-prepares-for-screwworms-as-the-pest-that-was-eradicated-in-1966-returns-to-the-us-286522
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How do scientists know if climate change made a heat wave, extreme storm or wildfire worse?

theconversation.com · Kevin T. Smiley, Associate Professor of Sociology, Louisiana State University  · Deepti Singh, Associate Professor School of the Environment, Washington State University · Jennifer Marlon, Research Scientist, Yale University · Jim Hurrell, Professor and Scott Presidential Chair in Environmental Science and Engineering, Colorado State University

People try to stay cool on the sweltering streets of Manhattan during a heat wave in July 2025. Spencer Platt/Getty ImagesWhen a devastating heat wave, hurricane, flood or wildfire strikes, people often want to know: How much did human-caused climate change influence this event, if at all?


For many years, scientists could answer that question only in general terms. They knew that human-caused climate change was increasing the frequency or intensity of some kinds of extreme weather, but determining its influence on a particular event was much more difficult.


Today, researchers can provide a scientifically grounded answer that assesses whether climate change made a heat wave hotter, increased rainfall from a hurricane, or made a drought more severe. But the answers are not always straightforward, and they are not equally certain for every type of extreme event.



            [image: A person walks through a flooded street with damaged buildings, including a church, behind them.]
            
              Rapid attribution studies suggested that climate change made the heavy rainfall from Hurricane Helene’s remnants, which devastated mountain communities like Marshall, N.C., more likely than if the storm had occurred in a cooler climate.
              Jabin Botsford/The Washington Post via Getty Images
            
          

We served on the 14-member National Academies of Sciences, Engineering, and Medicine committee that produced a new report that reviewed where this rapidly developing field, known as extreme event attribution, stands today.


The report concludes that advances in weather and climate data, climate models and attribution methods have substantially strengthened scientists’ ability to assess the influence of climate change on many types of extreme events, while also identifying important scientific limitations. 


How can scientists study a single event?


Weather events result from many interacting factors, including the day-to-day state of the atmosphere.


Scientists conducting extreme event attribution studies aren’t asking whether climate change caused a hurricane, heat wave or flood. Instead, they’re asking how climate change influenced that event: How would this event have differed in a world without increased greenhouse gases, and how have the chances of it occurring been altered by warming?


Researchers answer that question using two complementary approaches:



	One compares how often that type of event, for example an extreme downpour that causes flooding, occurs in today’s climate with how often it would have occurred in a climate without human-caused climate change.


	The other examines how climate change altered the characteristics of the event that happened; for example, whether a hurricane produced more rainfall or a heat wave became hotter because the atmosphere has warmed.





Both approaches combine weather and climate data, physical understanding of how the climate system works, and computer models. Scientists can compare results from multiple approaches to determine whether they point to the same conclusion and how much confidence to place in the results.


For example, studies of Hurricane Harvey, which dumped 50 inches of rain in parts of the Houston area in 2017 and caused widespread flooding, concluded that climate change increased the amount of rainfall the storm produced. Multiple studies using different approaches reached broadly consistent conclusions, illustrating how scientists conducting attribution studies can build confidence in the conclusions by drawing on several independent lines of evidence.


Scientists are more confident about some events than others


One of the report’s most important conclusions is that attribution science is not equally able to assess every kind of extreme weather.


Confidence is highest for events whose relationship to a warming climate is well understood and well represented in climate models.



            [image: Bubbles show which extreme events can be most easily assessed for the role of climate change]
            
              Scientists have the highest confidence in extreme attribution for events with temperature extremes and the lowest confidence for convective storms, such as tornadoes. The bubble size is proportional to the number of extreme event attribution studies conducted.
              National Academy of Sciences
            
          

Extreme heat is the clearest example. As greenhouse gas concentrations have increased with the burning of fossil fuels, just about every region of the world has experienced more frequent and more intense heat extremes. Scientists understand how increasing greenhouse gases warm the atmosphere and make heat extremes more likely and more intense, making it possible to attribute many individual heat waves with high confidence.


Confidence is also relatively high for attributing the contributions of climate change for large-scale heavy rainfall events, tropical cyclones, and droughts in some regions. A warmer atmosphere is thirstier – it draws more moisture, worsening droughts and fueling heavier downpours when storms form.


The contribution of climate change remains more difficult to assess for other weather hazards. Severe thunderstorms, tornadoes, large hail and damaging straight-line winds depend on small-scale atmospheric processes that global climate models still struggle to represent accurately. Data for these events is also less complete, making it harder to detect long-term changes and evaluate climate models.


Some events are becoming increasingly complex. For instance, multiple events can occur simultaneously or in succession, leading to compounding or cascading effects, such as drought that worsens wildfire risk. Attribution science is just beginning to account for these interactions.


These challenges do not mean climate change has no influence on these events. Rather, they reflect a fundamental principle of science: confidence depends on the strength of the available evidence.


Understanding how climate change influences extreme events helps communities, businesses and governments better assess changing risks, improve planning and infrastructure, and make more informed decisions about preparedness and adaptation. Just as importantly, knowing where confidence is lower helps ensure that decisions remain grounded in the strength of the available scientific evidence.


Why attribution science is getting better


The science of extreme event attribution has progressed significantly since the National Academies’ last assessment of it in 2016. 


Researchers now have access to longer and better observational records from weather stations, satellites and other monitoring systems. Climate models have become more sophisticated, better representing the physical processes that produce extreme weather, thus representing many types of extreme weather more realistically.


At the same time, the number of attribution studies analyzing climate change’s role in extreme events has grown considerably, covering more types of extreme weather and climate events than a decade ago. International research groups now apply established methods to conduct rapid attribution studies, often within days of disasters, providing scientifically grounded information while events are fresh in the public mind.



            [image: Cattle gather around a pond with low water levels amid a very dry landscape.]
            
              Studies suggested that higher temperatures caused by anthropogenic climate change turned the 2020-2022 Western drought into an exceptional drought. In some areas, ranchers facing drying rangeland sold off cattle.
              Justin Sullivan/Getty Images
            
          

Scientists are also asking a new question: How did climate change affect the results of the event? For example, how did it affect the number of heat-related deaths, the extent of flooding, economic losses or ecological damage?


Hurricane Harvey again provides a useful example. The National Academies report highlights research showing that climate change increased Harvey’s rainfall by roughly 20% to 38%. Studies also found that the increase in rainfall attributed to climate change led to a proportionally even larger increase in the number of flooded properties, showing that relatively modest increases in the intensity of an extreme event can sometimes translate into much larger increases in societal impacts.


Extreme weather and climate change moving forward


As extreme weather affects communities around the world, attribution science is becoming an increasingly robust way to understand how climate change influences individual extreme weather events, providing information that can help communities prepare for and adapt to future risks.


Equally important, attribution studies identify where scientific confidence is high, where important uncertainties remain, and where additional research is needed. Together, these advances help ensure that scientific conclusions remain grounded in observations, physical understanding and careful analysis.

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/how-do-scientists-know-if-climate-change-made-a-heat-wave-extreme-storm-or-wildfire-worse-288232
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