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El Niño is back, and ocean temperatures are already near record highs – that can spell disaster for fish and corals

theconversation.com · Dillon Amaya, Climate Research Scientist, National Oceanic and Atmospheric Administration

It’s official: El Niño is back. By late fall 2026, forecast models give a 2-in-3 chance of a strong-to-very strong El Niño affecting the weather, climate and ocean temperatures across the planet.


El Niño is the climate system’s biggest player and one side of the El Niño-Southern Oscillation, or ENSO. It’s the heads to La Niña’s tails.


During El Niño, a swath of ocean stretching 6,000 miles (about 10,000 kilometers) westward off the coast of Ecuador warms for months on end, typically by 2 to 4 degrees Fahrenheit (about 1 to 2 degrees Celsius). A few degrees may not seem like much, but in that part of the world, it’s more than enough to completely reorganize wind, rainfall and temperature patterns all over the planet.



            [image: White corals cover a reef.]
            
              Marine heat waves can trigger coral bleaching.
              Alexis Rosenfeld/Getty Images
            
          

I’m a climate scientist who studies the oceans. With an El Niño expected to strengthen through the summer and fall, water temperatures will heat up even more. It’s time to start preparing.


How does El Niño affect the planet?


No two El Niño events are exactly alike, though we’ve seen enough of them that forecasters have a pretty good idea of what’s likely to happen.


People tend to focus on El Niño’s impact on land, justifiably. The warm water affects air currents that leave areas wetter or drier than usual. It can ramp up storms in some areas, like the southern U.S., while tending to tamp down Atlantic hurricane activity.



            
            How El Niño forms. NOAA.
          

El Niño can also wreak havoc on the many marine ecosystems that support the world’s fishing industries, including coral reefs and seagrass meadows.


Specifically, El Niño tends to trigger intense and widespread periods of extreme ocean warming known as marine heat waves.


Global ocean temperatures are already near record highs, so El Niño-induced marine heat waves could push many sensitive fisheries to a breaking point.


What is a marine heat wave?


A marine heat wave is just that: a “wave” of extreme heat in the ocean, not dissimilar to an atmospheric heat wave on land. 


At their smallest, marine heat waves can inundate local bays and coves with hotter-than-normal water for a few days or weeks. At their largest, marine heat waves like the Northeast Pacific Warm Blob of 2013-2014 can grow to gargantuan proportions, with regions three times the size of Texas experiencing ocean temperatures 4 to 6 F (about 2 to 3 C) above average for months or even years.




Warm water might not seem like a big deal, especially to surfers hoping to leave their wetsuits at home. But for many marine organisms that are highly adapted to specific water temperatures, marine heat waves can make living in the ocean feel like running a marathon.


For example, some fish increase their metabolism in warm waters by so much that they burn energy faster than they can eat, and they can die. Pacific cod declined by 70% in the Gulf of Alaska in response to a marine heat wave. Other impacts include bleached corals, widespread harmful algal blooms, decimated seaweeds and increased marine mammal strandings. All told, billions of U.S. dollars are lost to marine heat waves each year.


Marine heat waves flare up for a variety of reasons. Sometimes, ocean currents shift warm water around. Sometimes, surface winds are weaker than normal, leading to less evaporation over the ocean and warmer waters. Sometimes, cloudy places just aren’t as cloudy for a few months, which lets more sunlight in and heats up the ocean. Sometimes, both weaker winds and fewer clouds happen at the same time, producing record-breaking marine heat waves.


How does El Niño fit in?


In the climate system, El Niño is king. When it dons its fiery crown, the entire planet takes notice, and the oceans are no exception. But the likelihood of increased marine heat wave activity during El Niño depends on where you are.


Along the U.S. West Coast during El Niño, surface winds that normally blow from the north tend to subside. This weakens evaporation and slows upwelling of colder, deeper water. That increases the chances of coastal marine heat waves. California waters are already extremely warm. El Niño could make things even hotter for longer.





Peruvian fishers have for centuries weathered periods of extreme ocean warming that drive fish away. It wasn’t until the 1920s that scientists realized that these South American marine heat waves were related to the Pacific-wide ENSO.


In the Bay of Bengal east of India, interactions between El Niño and a tropical air flow pattern known as the Walker Circulation elevate the risk for marine heat waves.


Seafloor heat waves are another risk


Even if marine heat waves aren’t obvious at the ocean surface, that doesn’t mean all is well down below.


In a 2023 study, my colleagues and I showed that marine heat waves also unfold along the seafloor of coastal regions. In fact, these “bottom marine heat waves” are sometimes more intense than their surface counterparts. They can also persist much longer. For example, a 1997-1998 bottom marine heat wave off the U.S. West Coast lasted an extra four to five months after surface ocean temperatures had already cooled.


Events like this can be related to El Niño and put a lot of stress on bottom-dwelling species. Bering Sea snow crab landings were down 84% in 2018 after a marine heat wave reached the seafloor.


We’re in (for) hot water


With El Niño on the horizon, what can we expect for this year?


The good news is seasonal forecast models can skillfully predict marine heat waves three to six months in advance, depending on the region. And forecasts tend to be most accurate during El Niño years.



            [image: Maps show increasing risk, particularly off California and in the Indian Ocean. The Arctic Ocean also heats up]
            
              Marine heat wave forecasts from May 2026 show the probability, left, based on the North American Multi-Model Ensemble, and magnitude, right, of marine heat waves expected in 2026 and early 2027. Marine heat waves were already developing off the Pacific Coasts of North, Central and South America as of June 2026.
              NOAA
            
          

The latest forecast predicts several marine heat waves developing as El Niño ramps up, with damaging heat reaching close to half the global ocean by the end of 2026. The California and Mexican coasts in particular have a very high likelihood of strong marine heat waves, and the Indian Ocean and parts of the Southern Ocean are also likely to see damaging heat.


These predictions are far enough out that conditions could change. Time will tell whether they hold (hot) water, but we would do well to prepare.


This article incorporates details from an article originally published April 18, 2023.

Dillon Amaya 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/el-nino-is-back-and-ocean-temperatures-are-already-near-record-highs-that-can-spell-disaster-for-fish-and-corals-285097
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Efforts to combat climate change often exclude Indigenous people – and they may not have any recourse

theconversation.com · Buket Altınçelep, Ph.D. Candidate in Global Governance and Human Security, UMass Boston

Fred Ngusilo, left, a member of the Ogiek community, works with a relative to sift through the ruins of their grandfather's house in the Mau forest, destroyed by Kenyan police. Tony Karumba/AFP via Getty ImagesImagine living in the same forest as your parents, grandparents, great-grandparents and all your ancestors as far back in time as stories can tell, and depending on the forest for food, shelter, recreation and education. Imagine, then, that the forest depends on you, too, because you and your people have protected it for generations.


Then, along come government officials who tell you what you already know: The forest is precious, an environmental and ecological gem that should be preserved. And then they tell you that to protect it, you all have to leave.


That’s the latest reason given in a series of efforts to evict the Ogiek people, an Indigenous group of hunter-gatherers in the Mau forest of East Africa. For more than a century, British colonial authorities and, later, Kenyan government officials, have all sought to evict the people who have lived there since time immemorial. And in 2017 the Ogieks won a landmark court case before the African Court on Human and Peoples’ Rights, which recognized their legal right to the land.


But in 2023, Kenya’s government began evicting them again, citing a new justification. The government wants to preserve the forest undisturbed, as a commercial resource in global markets for carbon credits, a system in which companies can claim they are doing no harm to the climate even while continuing to emit greenhouse gases that are raising global temperatures and changing the climate.  Instead, they purchase credits to support the absorption from the atmosphere of an equivalent amount of carbon dioxide, such as by trees. 


This story is still unfolding. And the Ogiek are not the only Indigenous group experiencing this type of pressure in a pattern that extends well beyond Kenya. 



            
            The Ogiek people seek to protect the forest that has been their home for centuries and generations.
          

As countries, companies and nonprofit organizations around the world seek to protect land, conserving precious environmental resources and reducing the effects of climate change, the communities most likely to be displaced are the Indigenous people who have lived there for generations.


The Indigenous people involved often find they are left out of the planning process and have few legal options available to defend the homes they and their ancestors have cared for over thousands of years.


I am a researcher and consultant working on how Indigenous peoples and their land rights are affected, and often undermined, by outside interventions. I have seen that there is one principle designed to ensure Indigenous people are included in decisions about their land. From East Africa to Central Asia, the principle exists, but it is almost entirely unenforceable.


A right without teeth


Under the United Nations Declaration on the Rights of Indigenous Peoples adopted in 2007, Indigenous communities have a recognized right to be meaningfully consulted before anything is done to the lands where they live. This principle has a name: “free, prior and informed consent.”


This right means Indigenous groups must be told what governments or corporations want to happen on their lands and why, and must be given the chance to object or propose changes. And the final approval for whatever might happen must come voluntarily from those Indigenous people.


The principle of free, prior and informed consent was developed after decades of documented harm to Indigenous people by governments and companies that ignored their long-term presence on the land and their perspective on its use. But it is a principle, not an enforceable law or regulation in most countries.


So, many governments and corporations have interpreted the principle loosely, or even disregarded it entirely. Often they just tell a few representatives of an Indigenous group what’s about to happen, sharing key details too late for any opposition or revision. That’s what happened to the Ogieks in 2023: The Kenyan government decided it wanted to preserve the forest and told the people to leave, again.



            [image: A man sifts through materials left after a building was destroyed, while part of the building burns in the background.]
            
              Kenyatta Ngusilo, a member of the Ogiek community, salvages what was left after his storehouse was burned down by Kenyan police in Sasimwani, in the Mau forest.
              James Wakibia/SOPA Images/LightRocket via Getty Images
            
          

Other decisions without consent


Something similar happened in the Arctic between 2008 and 2025. The Arctic Ice Project, initially called ICE911, was a nonprofit organization founded to find ways to reflect sunlight away from the Earth’s surface and slow the melting of Arctic ice. The effort decided to focus on spreading tiny reflective silica microspheres on the ice.


The project was ultimately discontinued because of concerns it could harm the algae and plankton that form the base of the Arctic food chain, which sustains both wildlife and Indigenous communities in the region. But since its beginning, the effort had been opposed by the local Indigenous people, who said they were excluded from discussions.


One Indigenous leader told me: 



“Involvement doesn’t mean … a predetermined intervention, (with the organization) inviting us to a restaurant of their choosing, eating a meal they ordered to discuss our future. … We warned them about the potential impacts, and after all that, they want to hire us as consultants for a predetermined intervention. And they told us to set our price.”




The leader’s point was simple: What was being offered wasn’t consent and meaningful consultation. The proposal from the Arctic Ice Project was essentially a fee to sign off on a plan that had never really been open to change or input from the Indigenous people.


Some research also highlights that community-led conservation projects are more effective because Indigenous peoples are not relics of the past, but rather are active, present-day stewards with dynamic and sophisticated knowledge systems rooted in their relationship with their land. 



            [image: People in traditional clothing sit in chairs in a crowded meeting room.]
            
              The Ogiek community has fought in courts for their rights over many years.
              James Wakibia/SOPA Images/LightRocket via Getty Images
            
          

Competing interests


What connects these cases is not malice. Governments, corporations and nongovernmental organizations all operate in competitive environments where financial pressures and inadequate regulations can push social and environmental considerations to the margins. That means the people with the most direct relationship to the land are often the last to be consulted about what happens to it. 


The principle of free, prior and informed consent was designed specifically to break that pattern. But as long as it remains a principle rather than an enforceable obligation, I worry that meaningful consultation will continue to be replaced by the appearance of it, in the form of a meeting that’s held too late, a document signed by the wrong people, or a consulting fee offered to approve a decision that had already been made. 


Some countries have ratified the International Labour Organization’s Indigenous and Tribal Peoples Convention, agreed in 1989, which contains this principle. Some countries, including the Philippines, Colombia and Peru, include the principle in their national laws. But other countries have not made so formal a commitment, and still others, including the U.S., have not ratified the international agreement in the first place.


In my view, not until the communities it was designed to protect are brought in at the beginning, as decision-makers with veto power, will the principle achieve its goal.

Buket Altınçelep 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/efforts-to-combat-climate-change-often-exclude-indigenous-people-and-they-may-not-have-any-recourse-283954
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Trump’s AI security order acknowledges risks but stops short of regulating industry

theconversation.com · Anjana Susarla, Professor of Information Systems, Michigan State University

The White House addresses the need to protect against powerful AI systems. Saul Loeb/AFP via Getty ImagesSome technology and policy watchers were surprised when President Donald Trump signed an executive order on June 2, 2026, establishing a framework for AI security. It seemed to move in a different direction from a December 2025 executive order that sought to create a “minimally burdensome” national framework for artificial intelligence and supersede state laws the administration saw as restrictive. 


The new executive order focuses on using AI to boost the security of federal and private computer systems. It also aims to ensure that the federal government has access to major new AI models before they are released to the public, to determine if they pose a threat. 


However, the order’s provisions relating to the AI industry are voluntary, and it explicitly prohibits interpreting its provisions as authorizing “a mandatory governmental licensing, pre-clearance, or permitting requirement” for new AI models.


As a professor who studies responsible AI, the questions the executive order raises for me are how its new reporting structure changes the governance of AI safety, and whether the order reflects what AI safety experts see as best practices.


Potential for harm


The executive order expresses concern about AI systems that can discover software vulnerabilities and write malicious code to exploit them. It directs various government secretaries to enact cyber defenses for federal systems. It also establishes an AI cybersecurity clearinghouse in voluntary collaboration with the AI industry and operators of critical infrastructure to scan for vulnerabilities and distribute fixes. 


This approach may be the Trump administration’s response to the April 2026 announcement by Anthropic that its newest version of Claude, called Mythos, autonomously found hundreds of software vulnerabilities in critical systems across the U.S. and crafted attacks against them. That prompted several large financial institutions to request early access to such models.  


The executive order directs various high-ranking government officials to develop and maintain a classified process for assessing whether new AI programs should be designated as frontier models, also called foundation models. 


In industry parlance, a frontier model is a new, cutting edge AI model trained on massive amounts of data that can reason and autonomously use tools to initiate actions. The latest versions of ChatGPT, Claude, DeepMind and Llama fall into this category. 


If a new model meets the frontier criteria, then the developer is supposed to provide the government with access to it at least 30 days before they plan to release the model. It also says developers will collaborate with the federal government to select third parties to preview covered frontier models to assess the risk to the cybersecurity of critical infrastructure.



            
            CBS News covers the backstory of President Donald Trump’s decision to sign the executive order.
          

Voluntary measures


AI companies that develop frontier AI models currently share information with the Center for AI Standards and Innovation, part of the National Institute of Standards and Technology governed by the Department of Commerce. According to the International AI safety report, most risk management initiatives around the world are largely voluntary for AI companies. This includes the Frontier AI Safety Frameworks that AI developers consult, the G7 Hiroshima AI Process endorsed by leaders of G7 countries, and the EU Code of Practice followed across Europe. 


The new executive order retains the voluntary nature of AI developers reporting potential safety risks. The administration continues to argue that restrictive safety barriers could hamper innovation. 


However, AI safety pioneers, including Turing Award winners Geoffrey Hinton and Yoshua Bengio, maintain that safety cannot rest solely on corporate self-regulation, because commercial pressures prioritize development speed over risk mitigation. The International AI Safety Report warns that AI risk management is still immature and that corporate safety measures have to grow with the pace of innovation. 


This is the so-called “evidence dilemma”: Acting too slowly leaves societies vulnerable. In creating AI safety standards, industry and government have to specify and agree on what information is required from AI model developers, such as training data and methods, “red team” practices for probing vulnerabilities, and incident reports about model theft. 


Addressing the risks


Despite its lack of mandatory safety measures for the AI industry, I find it striking that the executive order acknowledges the serious potential for harm posed by AI models.  


The order is also in line with expert consensus that individual technical safeguards are imperfect and can be bypassed by attackers. Instead, the order advocates for multiple, overlapping layers of protection, including hardware and computer infrastructure tracking, rigorous testing before deployment, and real-time monitoring.


The order also reflects expert opinion in noting that advanced AI tools have a fundamental duality: They can transform disciplines ranging from healthcare to defense, but they can also enable malicious hackers and cybercriminals, pose societal harms and threaten national defense.  


Beyond national AI safety


International cooperation is also fundamental to AI safety.


For instance, Argentina has created nonhuman corporations run entirely by AI agents. How much safety does the new executive order provide in a world where models can be deployed from anywhere? The order makes no mention of multilateral coordination, allied engagement or globally shared governance. Indeed, the order’s purpose is to “cultivate America’s advanced AI-enabled capabilities” as a competitive national asset.


Bodies such as the International Atomic Energy Agency can serve as models for an international consensus on AI safety. The existing AI Safety Summit process, which held summits in the U.K. in 2023; South Korea in 2024; France in 2025; and India in 2026, is the closest approximation in practice. It involves a network of government AI safety institutes, including from the U.S. and Europe. It holds summits every six to 12 months. 


Such independent, expert-led bodies could also shape expectations about protocols and norms related to AI risk. 


The executive order represents a first step in acknowledging some of the AI safety risks for national security. Moving forward, I believe it is important for the U.S. government to connect such efforts with broader, independent and scientific approaches to identify and counter threats from AI.

Anjana Susarla 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/trumps-ai-security-order-acknowledges-risks-but-stops-short-of-regulating-industry-284495
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Killing cancer requires immune cells to infiltrate tumors’ hostile microenvironment – sugar shields can help them break in

theconversation.com · Charles J. Dimitroff, Professor of Cellular and Molecular Medicine, Florida International University · Lee Seng Lau, Postdoctoral Associate in Cellular and Molecular Medicine, Florida International University

CAR-T cells must overcome cancer’s many defenses in order to mount an effective attack. Lulu Perez, CC BY-SAYou might think of cancer as a mass of rogue cells that grow uncontrollably. But cancer is more organized and strategic than that. Rather, cancer is a tightly controlled cellular neighborhood that can keep the body’s defenses out or weaken them once they get in.


Cancer behaves like a gated community. It has its own residents, rules and security systems. Together, these features create what scientists refer to as the tumor microenvironment, where cancer cells live and interact with the body. To devise new treatments that can break into this neighborhood, researchers are learning how cancer builds its own roadways and places improvised explosive devices to destroy any unwanted guests, including anticancer drugs.


We are cancer researchers studying how tumors evade the immune system and weaken the effectiveness of treatments meant to destroy them. We devised a way to add a protective shield over anticancer immune cells, allowing them to enter cancer’s neighborhood unscathed and decapitate tumors. 


What is the tumor microenvironment?


Cancers don’t just passively exist in the body. They create an ecosystem of other cells and components that actively controls what gets in, what they can do and how long they last. 


This ecosystem provides a highly coordinated and supportive infrastruture for a cancer to live in. The cancer instructs the body to build super roadways (blood vessels) and homes (tumor cells) resistant to decay. 


It also installs security devices (protective molecules) to eliminate unwanted guests and enlists loyal law enforcement officers (other cells in the body) by releasing recruitment signals (molecules called cytokines and growth factors) to the normal tissues surrounding it.



            
            Aging affects the composition of the tumor microenvironment.
          

The tumor microenvironment allows cancer to withstand an onslaught from a body’s natural immune defenses. It also allows tumors to escape what would normally be catastrophic changes in temperature and oxygen levels.


How well cancer coordinates the construction and maintenance of this neighborhood is constantly in flux. This give cancer researchers opportunities to disrupt the tumor’s ecosystem and attack it.


Engineering immune cells to kill cancer


The tumor microenvironment poses a major problem for the immune system’s ability to recognize and destroy abnormal cells, including cancer.


Cancer cells often find ways to avoid detection or suppress immune responses. One way they do this is by altering the sugars that cover their surfaces. Normally this sugar coat triggers the immune system to kill the cancer cells. But tumors can change these sugars in a way that make them no longer recognizable to the immune system. Additionally, cancer cells can secrete molecules that can deactivate the ability of immune cells to kill them. 


To overcome the tumor microenvironment, researchers have developed a treatment called chimeric antigen receptor T cell therapy, known as CAR-T therapy for short. In this approach, a patient’s T cells – a type of immune cell that fights pathogens and cancer – are removed and genetically engineered to better recognize cancer before being returned to the body. 



            [image: Digram of CAR-T therapy process]
            
              CAR-T therapy involves engineering a patient’s own T cells to attack their cancer.
              National Cancer Institute (NCI)
            
          

You can think of these engineered cells as highly trained fighters with the ability to identify cancer cells through the equivalent of specialized night vision goggles and training on how to recognize the headquarters of cancer cells. 


CAR-T therapy has been highly effective in some blood cancers, particularly when the tumor microenvironment or bloodstream is shared by both normal immune cells and blood cancer cells. But it has faced difficulty treating solid tumors because the tumor microenvironment has been a major obstacle for T cells to gain entry. 


Molecular improvised explosive devices


But entering the cancer is only part of the challenge. Once inside, CAR-T cells encounter a hostile tumor environment filled with molecules that can weaken or disable them.


Some of these molecules act like roadblocks, slowing immune cells down. Others behave like misleading traffic signs, sending confusing instructions. Some can attach to CAR-T cells and disrupt their ability to wield their weapon and attack the cancer cells. In many cases, the cancer deprives CAR-T cells of the energy they need by designing a tortuous roadway to get into their neighborhood.


One key molecule involved in blocking CAR-T cells is called galectin-3. Cancers can release this protein into the tumor microenvironment, where the molecule attaches to the T cells and change their ability to communicate with other cells, confusing the T cells and restricting their ability to survive and kill cancer.


The tumor microenvironmnt is one reason why CAR-T therapy, while powerful, does not always lead to long-lasting responses. The cells may reach the gate and enter the tumor, but they don’t always remain functional long enough in the neighborhood to eliminate cancer cells.


Protecting CAR-T cells in tumors


How can researchers help CAR-T cells survive the tumor microenvironment? One way is to protect the outer sugar coat of CAR-T cells and prevent galectin-3 from binding to it.


Our team has developed a way to instruct CAR-T cells to make a new sugar coat that can ward off galectin-3. This concept of targeting sugar molecules in drug development is called glycoengineering.


Every cell in the body is coated with sugar molecules called glycans. You can think of it as a coat that cells can change depending on the environment. These sugars play an important role in controlling how cells interact with their surroundings. CAR-T cells have a peculiarly sticky sugar coat that makes them particularly vulnerable to molecules like galectin-3.



            [image: Diagram showing various cells binding to thin protrusions from a cell]
            
              Researchers are devising several ways to target the sugars on cancer cells, including A) antibodies that recognize those sugar molecules and recruit immune cells to destroy tumor cells, B) CAR-T cells engineered to target the sugar signature marking cancer cells, and C) other immune cells that directly recognize these sugar signatures and destroy cancer cells.
              Mantuano et al/Journal for ImmunoTherapy of Cancer, CC BY-NC-SA
            
          

Our team genetically modified the sugar layer on CAR-T cells to change how they behave in the tumor microenvironment. We added genes into CAR-T cells that change the types of sugars they produce for their coats, better camouflaging them against galactin-3. 


Because glycoengineered CAR-T cells can better resist galectin-3’s ability to shut down their cancer killing, they can maintain their function longer and communicate with each other better in the tumor microenvironment. This longer, more persistent form of CAR-T cell therapy can help prevent tumors from developing resistance against them.


Resilience over brute strength


While researchers still don’t completely understand how tumors regulate their neighborhoods and restrict immune cells from coming in, addressing these weaknesses points to future solutions for cancer.


Instead of making immune cells more powerful, scientists are seeking ways to make them more resilient. Helping immune cells adapt to cancer’s ecosystem could extend their effectiveness and improve patient outcomes.


Glycoengineering also reflects a broader shift in cancer research. The focus is no longer just on attacking cancer cells directly, but also navigating the tumor microenvironment in order to protect immune cells in their mission to kill cancer cells.


In the future, we believe the most effective cancer treatments may not be the strongest, but the ones best equipped to operate within the gated community that tumors create.

Charles J. Dimitroff receives funding from NIH/National Cancer Institute.
Lee Seng Lau received funding from the Janssen Scholars of Oncology Diversity Engagement Program, the McKnight Doctoral Fellowship, and the Florida International University Graduate School.


Original: https://theconversation.com/killing-cancer-requires-immune-cells-to-infiltrate-tumors-hostile-microenvironment-sugar-shields-can-help-them-break-in-282457
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Using cannabis for sleep isn’t harmless – a neurologist explains how it can trap people in a cycle of dependency

theconversation.com · Joanna Fong-Isariyawongse, Associate Professor of Neurology, University of Pittsburgh

Cannabis has become a go-to-sleep aid, but safety evidence is lacking. IRA_EVVA/iStock via Getty Images PlusFor millions of people, cannabis has become the unofficial prescription for lost sleep. But what feels like a solution may be quietly making the problem worse. 


Consider these two cases:


She is 15 and has been lying in bed for the past hour. It is past midnight, and her brain will not quiet down. Her school bus comes at 6:20 a.m. She is getting anxious, knowing that she needs to wake up in six hours. She did all the right things: turned off her phone at 10 p.m., tried melatonin. So tonight she tries something a friend recommended: a cannabis gummy. Within 20 minutes, she’s asleep.


He is 34, a veteran who did two tours and has struggled with sleep since coming home. It takes him two hours to fall asleep, and when he does, he is jolted awake by relentless nightmares. He hasn’t slept more than three hours a night in months, and it’s catching up with him. His buddy swears that cannabis helped him, and with a six-month waiting list for a sleep consultation at the Veteran’s Affairs medical center and a cannabis dispensary six blocks away that’s open until 10 p.m., the decision doesn’t feel complicated.


Both will tell you cannabis works for their specific needs. They are not entirely wrong. But no one has told them what is actually happening inside the brain when the lights go out. It’s complex, and for them – as for many others – ultimately it’s a trap.


As a neurologist specializing in sleep and brain performance, I write this not as someone opposed to cannabis but as someone who regularly sees patients whose sleep has quietly unraveled after months or years of use, especially teenagers and veterans.


I believe the public deserves a more complete picture than they currently have due to the limited research that’s available.


Why the teenage brain is especially vulnerable


From the early teens through the mid-20s, the brain is actively under construction, clearing out weak or redundant connections and reinforcing the circuits responsible for judgment, emotional regulation and stress response. 


Tetrahydrocannabinol, or THC, the psychoactive component of cannabis, interferes with this process directly by acting on the endocannabinoid system, one of the primary regulatory networks guiding it. 


A 2021 brain imaging study of 799 teenagers found that cannabis use was associated with dose-dependent thinning of the cerebral cortex – meaning the more cannabis a teenager used, the thinner their prefrontal cortex became. The prefrontal cortex is the region of the brain responsible for judgment, decision-making and impulse control. Thinning of the cortex in this region has been associated with increased impulsivity, poorer decision-making and reduced inhibitory control.  


Another seldom-discussed factor is how puberty affects sleep. Hormonal changes and brain maturation in adolescence shift the internal biological clock, known as the circadian rhythm, toward a later sleep schedule. 


And teenagers are far from alone. A 2025 study found that more than 1 in 5 young adults in the U.S. turn to cannabis or alcohol to fall asleep. For teenagers who are already sleep-deprived and facing early school start times, cannabis can become its own nightly fix. 



            [image: Teenage girl lying on her back in bed in near darkness with her eyes open.]
            
              Teenagers’ developing brains are particularly vulnerable to harms from cannabis use.
              Fiordaliso/Moment via Getty Images
            
          

What cannabis is doing while you sleep


Sleep is not passive. It is well-organized, purposeful and foundational to our physical and brain health. 


Every night, the brain cycles through distinct stages, each serving a specific function. All sleep stages matter, but the one that matters most is REM sleep, the dreaming stage. This is when the brain processes the emotional weight of the day, locks in learning and resets the brain circuits that govern mood, judgment and resilience. 


THC has a sedative effect at low doses but is stimulating at high doses. Cannabis also contains other cannabinoids – plant-derived compounds such as CBD and CBN that interact with a system in the body that produces its own cannabinoids and contributes to the sedative effects of cannabis. 


Here is where it gets complicated. 


THC does help people fall asleep faster, but that effect fades quickly as the body adapts to regular use. The same gummy that once helped someone fall asleep quickly does less. They need more to get the same effect.


In addition, falling asleep quicker is not the same as sleeping well. A 2025 review of the research to date found that cannabis does not consistently improve sleep overall, including how long people stay asleep or how restful that sleep is.


In a separate study, chronic daily users spent significantly more time awake during the night and got less restful sleep compared with nonusers; another study found that using cannabis close to bedtime had similar effects. 


In other words, the subjective sense of sleeping better does not match what the brain recordings show.


When relief becomes reliance


At this point many people are using cannabis not because it is working well, but because stopping feels worse.


Even when chronic cannabis users have the willpower to stop, they often face brutal withdrawal symptoms that are more severe than what drove them to cannabis in the first place. Sleep disturbance, including insomnia and disturbing dreams, is described as a common manifestation of cannabis withdrawal. In addition, two-thirds of users report other symptoms such as anxiety, depressed mood, restlessness, irritability, decreased appetite or a combination of these symptoms that often persist for weeks after stopping use. 


The discomfort of withdrawal drives many people to keep using it.


This is the trap – it’s quiet and insidious, which makes it harder to see.


Cannabis works just enough to feel like a solution. Night after night it dulls the problem without fixing it, until stopping feels unthinkable. When someone finally tries to quit, their sleep falls apart. So they go back. The original reason they could not sleep has not been identified or treated, and it hasn’t gone away.



            [image: A clear jar of dried marijuana next to a clear jar of cannabis gummies]
            
              Trying to quit cannabis use can bring about severe withdrawal and other symptoms.
              Jamie Grill/Tetra Images via Getty Images
            
          

Veterans and the need for long-term recovery


The developing brain is one kind of vulnerability. The traumatized brain is another. 


Post-traumatic stress disorder affects an estimated 12% to 23% of post-9/11 veterans, compared with 6% to 8% of the general population. Sleep disturbances affect 70% to 90% of military personnel with PTSD. People with PTSD commonly have nightmares that are visceral, relentless and exhausting. They might be jolted awake with a pounding heart, multiple times a night, for years.


As a result, many veterans turn to cannabis to help them sleep. It’s understandable, especially when it can take weeks or months to get an appointment with a mental health practitioner. 


But the data on outcomes for veterans is sobering. Those with cannabis use disorder – meaning cannabis use they struggle to control despite negative consequences, which affects roughly 1 in 4 veterans who use cannabis nonmedically – have higher rates of depression, anxiety and suicidal ideation and respond much more poorly to evidence-based PTSD treatments.

And then there is withdrawal. When a veteran tries to stop, the same symptoms that cannabis seemed to quiet come roaring back in potentially dangerous ways – rebound insomnia and nightmares, worsening depression and, in some cases, thoughts of suicide.


Because these withdrawal symptoms so closely mirror PTSD itself, many veterans interpret the return of symptoms as their condition worsening, not as withdrawal, so they go back to cannabis. And the cycle continues.


What actually works, and why it’s so hard to get


Cognitive behavioral therapy for insomnia, or CBT-I, is considered the first-line treatment for persistent insomnia. Research shows that it outperforms every sleep medication, cannabis included. 


This therapy works by modifying sleep habits, regulating sleep-wake schedules, reducing arousal and reframing unhelpful beliefs about sleep. A form of treatment known as image rehearsal therapy, in which patients rewrite the storyline of a recurring nightmare and mentally rehearse the new version while awake, has been shown to be effective for veterans with trauma-related nightmares. But trained CBT-I providers are scarce, wait times are long, and most primary care settings do not offer it.


In other words, the people most vulnerable to the sleep-related harms of cannabis use are the least likely to have access to treatments that address the underlying problem, and the most likely to get caught in a negative cycle.


For those already caught in that cycle, quitting abruptly rarely works and often makes things worse. Research shows that CBT-I can reduce both insomnia and cannabis use at the same time – treating the root problem so cannabis no longer feels necessary.


Sleep is the foundation on which memory, mood, judgment and recovery are built. 


The 15-year-old who cannot fall asleep and the veteran who wakes gasping at 3 a.m. both deserve evidence-based information about what is happening in their brains, and real access to care that treats the root cause.

Joanna Fong-Isariyawongse 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/using-cannabis-for-sleep-isnt-harmless-a-neurologist-explains-how-it-can-trap-people-in-a-cycle-of-dependency-280904
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How Pennsylvania towns are protecting themselves from the noise, heat and utility costs of massive data centers

theconversation.com · Michael Helbing, Adjunct Professor of Law, Penn State

Residents of Archbald, Penn., are experiencing a contentious boom in proposed AI data center projects.
 Heather Ainsworth for The Washington Post via Getty ImagesPennsylvania has become a hot spot for data center proposals and public backlash about where to build them.


I’m a law professor and executive director of Penn State’s Center for Energy Law and Policy. I’m also a native of Archbald, a borough of 7,500 residents in the Lackawanna Valley in northeastern Pennsylvania. My hometown has drawn national attention because of proposals for multiple data centers that would cover 14% of its area. 


Because of my professional and personal interest in data centers, I have been researching local responses to data center proposals across Pennsylvania. I’ve learned there are a host of considerations that local officials and citizens are taking into account when they evaluate data center proposals.





Pros and cons of big data centers


At its most basic, a data center is a building that houses and runs large computer systems.


Because data centers tend to be large developments, hosting one can provide a community more tax revenue. This revenue comes from increased property tax assessments as well as newly created jobs. 


However, these job are mostly limited to the construction phase. One estimate suggests a moderately large data center would create about 15-30 long-term jobs. 


On the other hand, data centers raise concerns about environmental and social impacts. They consume large amounts of energy and water, leading to fears of higher water and electric utility bills for other consumers. 


Emissions from diesel generators can contribute to local air pollution and worsen asthma and other health conditions. 


Data centers have also been shown to create heat island effects, raising the local air temperature by an average of 3.6 degrees Fahrenheit (2 degrees Celsius).


They can also be loud due to the noise from cooling systems and diesel generators. And some residents object to what they consider eyesores in rural or suburban communities.
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              Residents of East Vincent Township in Pennsylvania listen during a supervisors meeting in December 2025 where an agenda item involved a data center proposal for the former Pennhurst state hospital grounds.
              AP Photo/Marc Levy
            
          

Communities can plan ahead


Because of the significant impact that a data center can have on its surroundings, communities benefit from planning ahead before any proposal has even been made in their area.  


One of the most powerful tools a Pennsylvania municipality has is its authority over zoning under Pennsylvania’s Municipalities Planning Code.  


Under this law, a municipality generally cannot completely exclude from its zoning ordinance a legal use of a property unless it is inherently objectionable. An example of an inherently objectionable use might be a heliport in a heavily residential municipality.


But it can regulate where within the municipality buildings or other structures can be constructed and how they can operate.  


Many Pennsylvania municipalities, including East Vincent Township and Jessup Borough, have amended their zoning ordinances to account for data centers.  


Zoning ordinances are a powerful tool


The Pennsylvania municipalities of Fairview Township and Butler Township/Arendtsville Borough have restricted data centers to industrial zones. Mayfield Borough has restricted them to commercial zones.  


Municipalities can also determine what level of municipal approval is required for a data center development. In Pennsylvania, uses can be allowed “by right,” “special exception” or “conditional use.” 


“By right” means that no approval is required as long as ordinance provisions are followed. 


By “special exception” requires approval from a municipal zoning hearing board. 


By “conditional use” requires approval from the municipality’s governing body. This might be a board of supervisors or borough council. 


Most Pennsylvania municipalities that have addressed this issue have designated data centers as a conditional use. Some, such as Butler Township/Arendtsville Borough, have allowed them as a special exception. When a municipal body evaluates an application for a conditional use or special exception, it must determine whether the proposed data center complies with the zoning ordinance and that it would not otherwise injure the public interest.
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              A stretch of land between the Conodoguinet Creek and Country Club Road near Carlisle, Pa., is set to become the site of a hyperscale data center.
              AP Photo/Marc Levy
            
          

Setback distances and impact studies


Another significant tool that municipalities have used is setback distances. A setback distance defines how far a data center structure must be from an adjacent property. 


In Pennsylvania, ordinances have established setbacks for data centers from 50 feet (15 meters) to 400 feet (122 meters). Many ordinances establish longer setbacks from residential properties, hospitals or schools than from industrial sites. 


Many ordinances also require plans or studies to be submitted as part of a zoning application. Noise or sound studies are common ones. These studies are intended to establish background noise levels for the area of the proposed data center and to identify ways to mitigate noise impacts. 


Municipalities may also require developers to submit an environmental impact assessment, transportation impact study or emergency response plan, such as for a fire on-site.


How to protect your community


Learning about the specifics of a particular data center proposal can help a community to understand the potential impacts – both positive and negative – and prepare a response.


Local residents and officials should be poised to ask probing questions about:



	power and water demand, and the source of those resources 


	infrastructure needs


	utility rate impacts


	cooling system design and noise and resource consumption impacts


	site design and landscape impact


	job creation and tax revenue projections


	noise mitigation strategies


	traffic effects


	air and water pollution emissions





Penn State Extension published a guide to common questions about data centers that may facilitate discussions with community officials and data center developers. 


It may be possible in some circumstances for municipalities to negotiate community benefits agreements with data center developers. These agreements can ensure that the host community obtains certain specified benefits, such as local workforce guarantees or infrastructure development, as a result of the data center project.


The drive to build data centers and related infrastructure is moving quickly. By updating ordinances in advance, and diligently collecting information about any data center proposals that are made, local officials and citizens can protect the best interests of their communities.


Read more of our stories about Philadelphia and Pennsylvania, or sign up for our Philadelphia newsletter on Substack.

Michael Helbing's work for the Penn State Center for Energy Law and Policy has received funding from the Sloan Foundation, Arnold Ventures, the Center for Rural Pennsylvania, the U.S. Department of Energy, the Commonwealth of Pennsylvania, and the National Science Foundation. He is a member of Citizens for a Healthy Jessup and has volunteered for the Democratic Party. He owns shares in PPL Corporation. 


Original: https://theconversation.com/how-pennsylvania-towns-are-protecting-themselves-from-the-noise-heat-and-utility-costs-of-massive-data-centers-282126
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How Colorado hospitals are caring for pregnant patients with substance use disorders by overcoming stigma

theconversation.com · Karli Swenson, Postdoctoral Fellow, Department of Pediatrics, University of Colorado Anschutz

Substance use disorders are common pregnant people. Research shows a fear of stigma prevents these patients from seeking health care.  Halfpoint Images/Getty ImagesThe obstetrics staff was surprised the first time it happened in June 2025. A pregnant woman who was dependent on methamphetamine arrived at the hospital in labor. She showed an image of graffiti spray-painted on a bridge in downtown Denver that read “Have your baby at Lutheran.” She was scared, and in pain, but wanted to be somewhere she felt safe asking for help. 


Not long after, it happened again. 


Another laboring woman with the same image on her phone. Apparently, word was getting around that this labor and delivery unit did things differently.


The women showed up at the hospital months after providers there had participated in a training program about caring for pregnant patients with substance use disorders.


After delivery, both women engaged with recovery services, which include meeting with peer support, attending recovery meetings and sometimes moving into either detoxification centers or sober housing. They remained connected to these support systems, which are designed to improve outcomes for parents and families affected by substance use disorders. 


Substance use disorders are common in general, but also common among people who get pregnant. Many pregnant people report experiences of judgment, stigma and discrimination in healthcare settings. Research has found that fear of negative treatment can discourage patients from disclosing substance use, engaging in prenatal care or seeking treatment services. 


These barriers may contribute to a disturbing trend: Overdose has become a leading contributor to maternal mortality. In Colorado, accidental overdose is the second-leading cause of death among people during pregnancy and the first year after birth. Between 2016 and 2020, 33 people in Colorado died of overdose during pregnancy or in their first year after birth. 



            
            A 2023 9News report on the increase in maternal mortality in Colorado.
          

I have spent much of my career studying substance use during pregnancy. For three years, I worked with the Colorado Perinatal Care Quality Collaborative, a public health organization dedicated to improving outcomes for parents and babies in Colorado, to develop and implement programs aimed at improving perinatal substance use care.  


Stigmatized care for people who use substances


I worked with a team at the collaborative to survey labor and delivery nurses about their co-workers’ attitudes toward pregnant patients with substance use disorders. 


Many nurses reported hearing their colleagues using stigmatizing language and dismissive behaviors. Some providers described assumptions that patients with substance use disorders were irresponsible, dishonest or less deserving of empathy than other patients. Others reported witnessing judgmental comments, gossiping, staff intentionally violating patient privacy, staff wanting to punish the patients for their actions and denial of pain management during labor.


These findings aligned with a growing body of literature documenting stigma toward pregnant people with substance use disorders across healthcare settings. 


In my own experience with these providers, I’ve learned such attitudes are rarely held with malicious intent. Many clinicians work in demanding environments, care deeply about infant well-being and may have limited formal training in addiction care. In short, they believed that shaming the moms may help their babies.


One survey participant said, “We definitely need more education and guidelines for these moms.”



            [image: A series of quotes with a blurb in the middle that says: 'Staff want training.']
            
              Participants in the training took surveys and reported a need and want for more training on how to help patients with substance use disorders. These are some of their responses.
              Karli Swenson
            
          

Training to change minds and practice


The survey results led us to develop a training for obstetric and neonatal healthcare professionals. We partnered with HardBeauty, a Colorado organization led by women with lived experience of substance use and recovery.


Between 2023 and 2025, 1,454 healthcare professionals completed the training we developed in 33 hospitals, birth centers and community organizations in Colorado. Participants included nurses, physicians, midwives, social workers, lactation consultants and nursing educators. Many of the hospitals required their staff to complete the training as a way to address known gaps in care.


The training was 90 minutes either in person or on Zoom. For 45 minutes, the training focused on the trauma that predisposes people to substance use in pregnancy and the increasing prevalance of substance use in pregnancy during the opioid epidemic in Colorado. 


Though few studies include the perspectives of patients with substance use directly, one study found that 87.1% of the participants with substance use in pregnancy experienced emotional abuse, 74.2% experienced physical abuse and 51.6% experienced sexual abuse. Knowing how patients start using substances to numb the pain of experiences like these helped participants empathize with patients who use substances. 


We discussed real clinical scenarios, practiced talking to patients in ways that wouldn’t stigmatize them and learned strategies for connecting patients with local treatment and recovery resources. 


Most importantly, the healthcare providers who participated spent the second half of the training in small groups with moms in recovery from HardBeauty who serve as peer support specialists. These moms told open, honest and raw stories of abuse, trauma, substance use, recovery, relapse and motherhood. They also shared their own experiences of being too afraid to ask for care while pregnant out of fear of losing their child. These conversations were difficult. Many ended in tears and hugs between healthcare staff and the peer support specialists.  


The healthcare providers in our trainings later told us that these interactions made them see the patients who find themselves pregnant while suffering from a substance use disorder as human.  


One participant said the training helped them to “see a story behind a patient and understand their perspective.” 


Another wrote, “They are humans and deserve love and understanding just like anyone else.”


The survey results showed significant improvements in knowledge about substance use in pregnancy, maternal mortality and barriers to care. 


Another healthcare provider said “going into this training I was frustrated that I was required to go to another training; by the end I was thankful.”


Our results showed that participants reported greater empathy toward pregnant and postpartum people with substance use disorders than they had before the training. They learned that addiction is a treatable medical condition rather than a moral failing. They also described increased confidence discussing substance use with patients, identifying treatment resources, arranging referrals and responding to stigmatizing comments from colleagues.


One person’s survey response reflected the goal of the training: It “changed how I will approach patients in the future.”


Building trust and compassionate care


The two pregnant women who came to Lutheran after seeing that spray-painted message on the bridge were looking for caregivers they could trust.


Healthcare systems frequently measure outcomes such as length of stay, complications, readmissions and treatment utilization. Those metrics matter. But the experiences that patients have while receiving care matter, too.


When people feel respected, heard and supported, they are more likely to return for care, engage with treatment and recommend services to others. The long-term effects of these interactions between clinicians and new moms can be difficult to quantify, but they may influence entire communities.


If new moms with a history of substance use think the healthcare system is a safe space, they are more likely to attend recovery services, go to their postpartum appointments and take their child to their pediatric visits. 


Read more of our stories about Colorado.

Karli Swenson 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/how-colorado-hospitals-are-caring-for-pregnant-patients-with-substance-use-disorders-by-overcoming-stigma-283551
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Drone use poised to soar as FAA homes in on rule change allowing pilots to fly them out of sight

theconversation.com · Agamemnon Crassidis, Professor of Mechanical Engineering, Rochester Institute of Technology

Companies large and small are gearing up to deliver packages to you via drone. AP Photo/Charlie RiedelToday, almost anyone who flies a drone must maintain visual contact with it at all times, a practice known as visual line of sight. This requirement severely restricts how far craft can fly. When the Federal Aviation Administration rule changes allowing people to fly their drones beyond visual line of sight are finalized, commercial use is likely to soar.


Flight beyond visual line of sight will fundamentally change drone operations, allowing for a wide range of applications. Imagine a drone flying well ahead of a train to ensure the tracks are safe, or large drones monitoring and spraying vast farm fields, improving farm efficiency and reducing labor costs.


Drones, formally called unmanned aircraft systems, or UAS, are being used or developed for a wide variety of applications, such as inspecting pipelines, assessing forests for potential wildfire, finding people needing rescue, assessing disaster damage, monitoring borders and ports, and surveying wildlife and the environment. There is also an emerging industry for using drones to deliver packages – everything from transplant organs to fast food meals.



            [image: a young man wearing a hardhat loads a package into a container]
            
              A drone company worker loads a package for delivery into a drone’s cargo bay.
              AP Photo/Charlie Riedel
            
          

Companies have been working on these kinds of applications for drones for years, but as a mechanical engineer who studies drones, I see that a combination of technological and regulatory developments are bringing them close to fruition. People could be allowed to fly drones beyond visual line of sight, beyond the few exemptions to current rules, within a year. But a key step is integrating drones into the National Airspace System.


Keeping control in uncontrolled airspace


The National Airspace System comprises controlled and uncontrolled airspace. Air traffic controllers guide planes through controlled airspace, which includes areas around airports, above urban regions and along air routes. Rules cover basic flight aspects of all craft, such as altitude and aircraft separation, and flight paths near or over airports. Drone operators who want to fly in these regions must receive formal FAA authorization for any flight, which also dictates flight paths.


In uncontrolled airspace, air traffic control does not provide services; pilots are responsible for their own navigation and collision avoidance. In these typically rural regions, recreational operators must keep drones below 400 feet and in their line of sight. Other restrictions apply as well: Drones cannot weigh more than 55 pounds, including any payload such as packages, and they must operate only during daylight and with minimum visibility of 3 miles due to weather. Maximum speed relative to the ground is 100 mph, and drones cannot operate within 5 miles of an airport. 


In all circumstances, crewed aircraft have absolute right of way. Commercial drone operators must hold an FAA Remote Pilot Certificate. Operators violating any of these rules may be subject to license revocation, significant fines or time in prison. As of early 2026 there were over 800,000 registered drones operating mostly in uncontrolled airspace.


Flying beyond line of sight


Drone operators bear a lot of responsibility, but being allowed to operate beyond visual line of sight would raise the stakes. It could also open tremendous economic opportunities, such as widespread package delivery, inspecting power lines and railroad tracks over long distances, surveying and mapping, extensive search and rescue operations, precision agriculture and crop dusting across large farms, and extended border patrol and environmental monitoring. For many of these applications to succeed, drones would need to operate in a fully autonomous mode. 


Full integration of drones into the National Airspace System would require a number of steps. The current FAA Part 107 rule covers operation of drones under 55 pounds. Under the rule, regulators have sometimes issued waivers, exemptions and other authorizations to allow flight operations beyond visual line of sight, but the regulatory process has lagged behind current drone technology. 


The FAA is finalizing a new framework called Part 108 to specifically cover flight beyond visual line of sight, including under fully autonomous control and for larger and heavier drones. 
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              A delivery drone unloads its cargo.
              AP Photo/Charlie Riedel
            
          

Giving drones autonomy


AI could lead to “smart” drones that can fly autonomously and navigate at the same level of safety as crewed aircraft. My work on flight navigation, control and orientation systems indicates that smart drones could see and avoid objects in the air and could execute commands from air traffic control centers accurately and efficiently, including fully autonomous takeoffs and landings. The Northeast UAS Airspace Integration Research Alliance, AURA Network Systems and General Atomics Aeronautical Systems are all working in parallel with the FAA to develop these kinds of advanced capabilities. 


Technology alone would not be enough, however. Smart drones would still have to be integrated into the National Airspace System. Several initiatives are underway. The NASA-UAS-NAS project is investigating how drones could use command-and-control technologies to allow them to operate autonomously in the same airspace as crewed aircraft. The FAA Beyond program is developing new flight rules that drones would need.


Regulators and companies would also have to work out complications that drones could pose to the National Airspace System. Many drones are small, so they are harder for crewed aircraft to detect and avoid. Terrorists could exploit drones, raising the need for ways to capture or shoot down rogue drones or overpower their control signals. Special arrangements might be required to counter these kinds of threats at high-risk targets, such as sporting events and large public gatherings, and to protect critical infrastructure, such as the power grid and nuclear facilities.


As Part 108 and other advances allow autonomous drones to surge, regulators will also have to consider public concerns about privacy, malicious actions and nuisance. Increased education and awareness can ease these concerns.
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              A customer carries a package that a drone has just delivered.
              AP Photo/Julio Cortez
            
          

Global shift


China, the European Union and Japan have set expanded rules for autonomous drones. The U.S. government, too, recognizes the vast economic and societal potential. 


The goal for the FAA’s Part 108 is to accommodate a new approval process for piloting drones beyond visual line of sight as well as a new airworthiness framework for ensuring public safety. A final rule is likely to be implemented within a year or so.

Agamemnon Crassidis receives funding from the Air Force, NASA, and the Navy for Unmanned Aircraft System research
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How the development of solar and wind farms on the Tibetan Plateau is affecting local communities

theconversation.com · Sanggay Tashi, Ph.D. Candidate in Cultural Anthropology, University of Colorado Boulder

Tibetans walk through a solar farm in Tibet, while animals graze in the distance. Sanggay Tashi, CC BY-NCChina is building some of the world’s largest solar farms on the Tibetan Plateau, where nomadic people have grazed herds of animals for millennia.


It’s not the first time Tibetan regions have become a major source of renewable energy in China. Since the mid-1990s, many Tibetan communities have lived alongside hydropower stations.


Now, with vast open landscapes and high elevations that provide ideal conditions for harnessing solar and wind energy, many pastoral lands have become key sites for large-scale renewable energy projects.


As part of my ethnographic research, I spoke to number of people in this area, offering a rare look at how large-scale energy development is affecting nomadic communities.
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              Yaks graze underneath the panels of a solar farm.
              Sanggay Tashi, CC BY-ND
            
          

Herding yaks on solar farms


I spent time in a nomadic community located about 100 miles (161 km) southeast of Xining city, the capital of Qinghai province.


Beginning in 2017 and accelerating more recently, regional subsidiaries of energy companies such as PowerChina have built three solar panel power plants – enough to generate about 1 gigawatt of power – and a dozen wind turbines on the area’s open grasslands.


Sandy, desert-type land is well known to be suitable for solar and wind farms. Yet the grasslands and many other pastoral areas turned into solar farms are not sandy deserts. They are productive grazing land where Tibetans have herded yaks and sheep for generations. 


Parts of what was once open fine alpine grassland, which Tibetans call pangtang where herders moved freely and gazed across the boundless horizon, are now covered by dense rows of solar panels. It remains unclear how these sites comply with China’s grassland conservation regulations. Other solar projects elsewhere in China have reportedly been investigated for environmental violations.


Walking through the sites feels like moving through a dense forest of iron pillars rising into the air. “It is easy to get lost in this jungle of solar panels,” Tsering, a local observer, told me as we walked between long rows of panels on a windy winter day in 2023.


That day, I also met Dolma, a local Dokpa, or nomad, herding yaks under solar panels. As we talked, she told me the solar farm had changed the experience of herding. She said, “I am used to herding on open grassland. So, herding under these glass panels feels like something is wrapping around my head. It feels very depressing.”



            [image: Mostly bare ground lies between rows of solar panels.]
            
              The topsoil and grasses are disturbed by the construction of the posts and digging for underground cables.
              Sanggay Tashi, CC BY-ND
            
          

Individual and collective tensions


These energy projects in nomadic communities are presented as part of of national efforts to modernize rural areas, bring capital to local communities and promote renewable energy development as part of China’s clean energy and carbon reduction agenda.


But their implementation brings tensions and contradictions in the communities where they are located.


Based on my conversations with more than 20 people in the community, some view them as good economic opportunities and are envious of those whose grazing lands were selected for lease. Others oppose them, saying they “open the gate” for outsiders to appropriate local land for short-term financial gain by a few. 


As more outsiders move in and the landscape changes with these energy projects, the overall concern that I observed from talking to different people is that the land that generations have lived on and protected may not retain the same sense of home in the future. 


Tsering, who guided me through the solar farms, is very critical of those who agreed to lease land to solar farms, saying, “I may sound pretentious, but these days people are like grass growing on a wall – easily swayed by the slightest breeze of money.”


Since the 1950s, all land in China has been either government-owned or collectively owned; private land ownership is not allowed. Individuals may hold fixed-term “land-use rights” that can be transferred, sold or leased. In the 2000s, the government allocated land to individual families in nomadic areas of Qinghai and granted them 50-year “grassland use certificates."This enables the locals to raise livestock on the land and lease it to others. Most certificates are set to expire in 2050.   


Some holders of grassland use certificates have leased their land to energy farms. In the area I studied, those leases typically are for around 25 years, to align with the remaining term of local grassland use rights. What will happen when these land use rights expire remains unknown.



            [image: Rows of metal frames stand on flat land.]
            
              A solar farm under construction in eastern Tibet.
              Sanggay Tashi, CC BY-ND
            
          

Money matters


In practice, leasing is extremely complex. When I asked a dozen families about their official contracts with the energy companies, several people said they signed it without fully understanding what it said. 


"The only thing people made sure to know is how much money they are receiving,” one person said to me. The documents included long and complicated legal or technical language in Chinese, some of which was orally translated into Tibetan during the signing, because many nomads who are heads of households and more than 40 years old can’t read either Chinese or Tibetan.


Negotiations and leasing decisions are often carried out between company representatives and a small number of heads of households, brought together with the help of local officials. That leaves many residents uninformed about the terms and conditions of the agreements.  


Households that lease grazing land to energy projects receive a one-time payment that depends on the amount of land involved and which company is seeking the lease. From 2017 to 2026, residents have told me they received offers between 3,000 and 4,000 yuan (US$440 to $587) for each mu, a unit of area equivalent to about 0.16 acres. Those rates have resulted in payments between 40,000 and 100,0000 yuan ($7,300 to $147,000) per household.
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              Livestock graze near solar panels in eastern Tibet.
              Sanggay Tashi, CC BY-ND
            
          

Human relations with the land


The energy companies’ contracts treat local households and land as individually owned properties in financial transactions. But local Indigenous communities have a different understanding and relationship to the environment.


Socially and historically, and regardless of the government policies on land ownership, Tibetans have perceived pastoral land as communal and experienced it as inhabited by all kinds of beings besides humans, including deities, animals, insects and other visible and invisible beings that are important in the Tibetan cosmological worldview. The energy planners often disregard these local ways of understanding and relating to the land. 


During a dinner conversation, four local residents told me about one of these deeper spiritual concerns. During the construction of transmission lines to carry the solar power to users, they said, several transmission poles were placed very close to a labtse of a neighboring community. A labtse is a sacred site where an important mountain deity is believed to reside and where community members make regular offerings.


When locals asked for the poles to be moved, the energy developers suggested they would cover the cost of relocating the labtse instead – which, culturally, cannot be done, and if it were would require direction from high-ranking religious figures. 


For the local people, however, this was not a matter of compensation but of protecting the deity from being stabbed by the giant poles. Some residents were even willing to pay the planners to move the poles. After a series of negotiations, the poles were eventually moved a short distance from the labtse. 



            [image: People climb a wooden pole that is dwarfed by metal towers and wind turbines.]
            
              Workers set up power transmission lines.
              Sanggay Tashi, CC BY-ND
            
          

Living alongside energy farms


Herding on energy farms comes with new challenges.


When the solar panels were installed, excavation for support posts and underground cables disturbed the topsoil and destroyed the native grasses, which consist of a diverse species of grass. According to people involved in the work, the replacement grasses consisted of only one or two dominant species among the several that were common in the local ecosystem. And the seeds used for restoration came from beyond the local area, so residents are unsure whether the replanted grasses are exactly the same as the types that grow locally.


During winter, snow under the shade of solar panels takes a long time to melt, causing baby lambs to freeze in the cold. Dolma also told me, “The solar panels are making a fortune for the wild fox because it is hard to see them when they attack little lambs under the panels.”


Dolma told me that when the wind turbines were being built, their noise frightened her livestock and carried across the valley, disturbing neighbors during windy times. 


The locals also told me that wind blowing through the posts and wires of solar farms produces persistent and unsettling noises that disturb both animals and people.


Future uncertainties


While these solar farms are generally considered “renewable” and part of “sustainable development,” their future remains uncertain. Locals told me they do not know whether the land-lease contracts will be renewed or abandoned when they expire in about 25 years. Solar panels also last around 25 years, and local people wonder how the waste will be disposed of.


As more Indigenous communities around the world become locations for climate mitigation projects, energy production and data centers, the stories of local people are essential to understand how their ways of life, culture and environment are affected by these new interventions.

Sanggay Tashi received funding from the Beverly Sears Graduate Student Grant Award, the Center to Advance Research and Teaching in the Social Sciences (CARTSS) grant, the Graduate Research Fund Award, the Eaton Graduate Student Research Award, and the CHA Summer Graduate Fellowship from University of Colorado Boulder. He also received funding from the Lewis and Clark Fund for Exploration and Field Research Grant (American Philosophical Society) and the American Ethnological Society Field Research Grant. 
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For Iran’s diaspora, a tough World Cup call: To support the national team or protest – or both?

theconversation.com · Shirvin Zeinalzadeh, Graduate Teaching Associate, School of Politics and Global Studies, Arizona State University

When Iran’s national soccer team walks onto American soil this summer for the 2026 FIFA World Cup, it will do so against the backdrop of an Iranian government crackdown against protesters in January, an ongoing war launched by the U.S. and Israel in February, and a four-month digital blackout affecting some 92 million people. It has left many Iranian fans feeling conflicted about who exactly they’ll be cheering for.


Even before a ball has been kicked, the tension has been clear among not only supporters but team members, too. Iranian players were issued visas to the United States at the 11th hour, and the team only arrived  at their training base in Tijuana, Mexico, days before the tournament kicks off.


That came after a request to move their camp from Arizona, citing concerns over unfair treatment on U.S. soil, a move that required the formal endorsement of FIFA before it could proceed. Even with the team finally getting settled, however, multiple Iranian soccer fans have been denied visas to the U.S. Iran’s soccer association has also said its ticket allocation had been denied, leaving fans who had made the trek disappointed. 


With a host nation actively at war with a competing one for the first time in World Cup history, the pitch will be a stage not just for soccer but for grief, resistance and competing nationalism. The Iranian diaspora, buffeted by the one-two punch of internal crackdowns and external interventions, now faces a deeply unsettling question: How do you express pride in one’s national team without tacitly supporting the government that it represents?


Diasporic identity crises


Along with many Iranians, mainly expatriates in the U.S., I plan to attend Iran’s opening game against New Zealand on June 15 in Los Angeles. The location is important – Los Angeles is a city that is home to the largest Iranian diaspora, so much so that it is often referred to as “Tehrangeles” within the community. 


It is also a community among whom feelings toward the Islamic Republic run deep, with many of them having left Iran during or following the Iranian Revolution of 1979. Many in the community have remained loyal to the deposed Pahlavi regime and the crown prince, Reza, and going so far as celebrating the joint U.S.-Israeli led war on Iran.


It is in this community that the Iranian national team – colloquially known as Team Melli to reflect the Farsi word for national – will face battle not only against New Zealand, but also the conflicted emotions of its ethnic brethren.


With the memory of the January protests still raw, calls have been circulating among some Iranian Americans to formally protest and boycott the occasion. Proposals range from purchasing tickets, only to leave seats conspicuously empty, to booing the national anthem and withholding any celebration of Iranian goals. 


Supporters have also been urged within Iranian American communities to resist FIFA’s attempts to prohibit non-Islamic Republic flags inside stadiums, with some Iranian expats suggesting on social media of spray-painting over the symbols on the current flag, carrying plain green, white and red alternatives into the ground, or wearing clothing bearing political slogans. Others have proposed exposing politically motivated tattoos or using stuffed animals to caricature Iranian leaders. 


In return, Mehdi Taj, the president of the Iranian Football Association, issued a statement demanding respect, stating: “We need a guarantee there, for our trip, that they have no right to insult the symbols of our system, especially the Islamic Revolutionary Guard Corps.”



            [image: A bus passes by a crowd of people.]
            
              An Iranian national team bus arrives in Tijuana, Mexico, on June 7, 2026.
              AP Photo/Gregory Bull
            
          

There is a broader question that Iran’s World Cup appearance forces into view, and it sits uncomfortably alongside FIFA’s own record. While the governing body of world soccer awarded President Donald Trump its inaugural Peace Prize ahead of the tournament, it is now looking the other way as the U.S. remains at war and denies visas to would-be participants and spectators. The collision of sport and statecraft is nothing new, from the 1936 Berlin Olympics to the Soviet boycott of Los Angeles in 1984. But it has rarely been managed with such apparent indifference to its own contradictions. 


When sport becomes a theater for competing political claims, it is the integrity of the game itself that is diminished. One is entitled to ask whether the notion of sport existing purely on its own terms — especially on the global stage — has ever been anything more than a convenient fiction.


Collision of politics and sport


Yet here lies the puzzle. Soccer occupies a place in Iranian life that borders on the sacred. One need only look to the fierce devotion surrounding Tehran’s great rival teams Persepolis and Esteghlal, a contest that ranks among the most intense club rivalries in world soccer, or to the scenes of street celebration that have swept Iran whenever the national team has won games at previous World Cups. 


The memory of defeating the U.S. at the 1998 World Cup in France and the rematch in 2022 speaks to how deeply the game is woven into the fabric of Iranian culture. Supporting Team Melli has long been a source of collective pride, a point of unity that transcends politics and generation, regardless of religion, political views and social class. This creates the dilemma for the fans watching in Los Angeles and Seattle for Iran’s three group games.



            [image: A man in a suit puts a medal around his neck.]
            
              President Donald Trump puts on the inaugural FIFA Peace Prize presented to him by FIFA President Gianni Infantino.
              AP Photo/Evan Vucci
            
          

In Arizona, where I teach global politics at Arizona State University, several members of the Iranian diaspora articulated this dilemma to me, capturing the tension at the heart of current events. One person invoked the sporting rivalries of the Cold War as a reminder of soccer’s capacity to transcend conflict, yet acknowledged that the wounds of the January protests remained too raw for many in the diaspora to set aside. Another was more straightforwardly hopeful, expressing a wish to see Iran progress in the tournament and a belief that success on the pitch might, however tentatively, cut across political divisions.


Yet for those who have watched the events of recent years with grief and fury, cheering on a team that represents the Islamic Republic feels, to some, like an act of complicity. For its part, the Iranian government – as well as some Iranian critics – would argue that the national team stands apart from politics entirely. From this vantage point, soccer is a matter of national identity and cultural heritage that belongs to all Iranians regardless of their views on those in power. It is, moreover, a moment of proud participation, according to one Iranian official, and that to deny the players their support is to punish athletes for the decisions of politicians.


The protests that shook Iran, and the complex political landscape that followed, have left the diaspora navigating questions that go far beyond soccer. 


The Islamic Republic, whatever one’s view of its conduct, remains the sovereign government of a nation with a rich and fiercely proud culture, and the players on the pitch represent that culture as much as they represent the state. 


That they do so on the soil of a country with which Iran is actively at war renders this perhaps the most politically charged sporting occasion in living memory – one in which every goal, every flag and every empty seat carries a meaning that extends well beyond the 90 minutes. In that sense, the World Cup has not created a division so much as it has given an existing one a global stage.

Shirvin Zeinalzadeh 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/for-irans-diaspora-a-tough-world-cup-call-to-support-the-national-team-or-protest-or-both-284277
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