


  SKILL 1 Hydration Strategy


  REAL-LIFE SCENARIOS


  1. Two hikers in their early 20s set out in Badlands National Park in South Dakota on a trail to celebrate college graduation in July 2022. Temperatures climbed past 100° F that day. The combination of the heat, no available shade, and running out of water along their trek thrust the pair into crisis. Once the hikers were reported as missing, rescuers assembled and reached their location, pronouncing one deceased at the scene and finding the other in critical condition. He was flown by helicopter to a local hospital and treated for severe dehydration.


  2. A group of mountain bikers encountered four hikers en route through Southern California in July 2023. Temperatures hit 106° F that day. These hikers had no food or water on them and were suffering from obvious dehydration. Some bikers stayed behind, while the rest biked to where cell service was restored to call for help. The four hikers were airlifted out to safety, while the mountain bikers who stayed behind continued to the trailhead. One of the bikers who had stayed behind, however, collapsed close to the end of their route due to prolonged heat exposure. Emergency crews responded, but despite resuscitation efforts the 24-year-old Good Samaritan did not survive.


  3. A 31-year-old man and his two stepsons, 14 and 21 years old, traveled from Florida to Texas to hike in Big Bend National Park in late June 2023. Temperatures reached 119° F that day. No news reports outline how much water they had among them, but the 14-year-old fell ill and passed out on the Marufo Vega Trail, where no shade or environmental water exists. The stepfather hiked back to his car and hurriedly drove off to find help, while the older brother struggled to carry his brother back to the trailhead. In desperation, he left his listless brother and hitchhiked to a nearby ranger station. Rescue personnel reached the young hiker, who was sadly pronounced deceased. Adding to the tragic day, the stepfather’s car was found to have crashed over an embankment and he was also declared dead at the scene.


  4. An avid 67-year-old hiker, R.R. set out for a short hike in Joshua Tree National Park in July 2020. For this anticipatedly short trek, he brought 2 liters of water with him. Along his route, he fell and landed on his left hip. Too injured to walk back to safety, he quickly ran out of water in the scorching heat and painfully remained in place wondering if this was his last hike. His son called first responders after not hearing back from his father; he was able to tip them off to the location only because this seasoned hiker had known enough to send his son the hike plan before setting out on the trail. Almost 2 days passed before rescuers arrived, finding him severely dehydrated. After treatment he survived.


  Dehydration sits at the top of the list of most common potential threats to those who explore the outdoors. Many of us have experienced this to one degree or another at some point in our hiking lives, possibly without even knowing it. Dehydration happens when we lose more fluid from the body than we have taken into it, and only a small percentage of total body water loss places us into a dehydrated state. As the deficit rises, so do the symptoms and severity. The broad range of severity and symptoms makes it difficult to report its true incidence, as most mild and some moderate cases never gain attention. The instances we read about in local and national news headlines depict only severe and tragic circumstances, representing only the tip of the iceberg.


  While out on the trail we can often spot others carrying little to no water with them. These hikers may or may not realize the potential perils that a long hike, a hot day, or an unexpected overnight in the wilderness will bring. Reasons for not bringing this basic need vary from a matter of inconvenience, to lack of forethought about the risks, or knowing the risks but thinking “it won’t happen to me.” Others simply don’t realize what could possibly happen out of a lack of information.


  In our off-trail lives most of us never face the inaccessibility of food and water, and gaining access to these essentials in the moment we need them remains ridiculously convenient. This has taken some preservation instincts away from us. The natural reflex to think ahead about what we may, and often will, need becomes softened and untrained when living in a highly developed society. We can easily develop a false sense of security about the ubiquity and access to food and water, exposing us to the inherent dangers of the outdoors when we arrive empty-handed. Potential disaster arises when we forego considering downside risks ahead of when we go places where need and supply exist in opposition.


  Hydration fulfills a necessary requirement for survival, whether on-trail or in everyday life, as water makes up 60 to 70 percent of the adult human body. Maintaining this amount of water in the body allows the following functions to happen:


  • Regulation of body temperature


  • Elimination of waste


  • Allows blood to remain in a liquid state to flow around the body to deliver oxygen to tissues and to maintain blood pressure


  • Provides an essential component of chemical reactions in the body


  • Lubricates joints, tendons, and muscles


  • Allows proper function of the eyes and brain


  • Facilitates elimination of debris and infectious organisms from the respiratory tract


  Without proper hydration our organ systems cannot function as intended. With significant fluid deficiency those mechanisms falter, threatening our survival.


  We cannot count on the availability of water in the wilderness, especially when we need it most. Water availability across the Earth varies, depending on region and season. Most of the water we do encounter on the planet cannot be consumed, as it comes from oceans and natural waterways, representing unsafe sources from which to drink. The basic infrastructure of developed countries includes delivery of potable water to most communities and individual homes, isolated regional access and contamination issues aside, so populated regions of these nations rarely experience a lack of access. Modern societies also have multiple convenient locations to purchase water and other liquids when we’re away from home.


  We should consider ourselves fortunate to take water access for granted in society. However, this benefit has softened our natural instinct to assure access to water ahead of when we will actually need it. If we take the relaxed approach of societal access with us to the backcountry, though, we place ourselves in a disadvantaged position. The lack of water infrastructure in the wilderness leaves us at the mercy of the forces that only favor dehydration unless we take control of that variable. Bringing potable water along with us and having a sound plan to convert groundwater to a drinkable state accomplish this. Our tendency to either prepare ahead of time or not for this issue makes the difference between an unremarkable outing and a potentially tragic one.


  Even with unrestricted access to fluids, studies suggest that at least 30 percent of adults in the US do not hydrate enough. This raises the point that many of us underappreciate how much fluid we need at baseline, before we have begun to take our body to its physical limits. That understanding and appreciation for our hydration needs begins with knowing how our body works, and more importantly how our body loses fluid.


  MECHANISMS OF BODY WATER LOSS


  Body water loss occurs constantly, even when we are at rest, and only increases with activity, sickness, medication, environmental temperature, and other factors. If maintaining a normal level of hydration allows the body to function properly, and we exist in a constant state of water loss, then the need for regular fluid replacement becomes easier to understand. This concept must remain a priority, especially when planning to venture into a place with limited access to water, such as the wilderness, the desert, or above the tree line on a mountain. The following represents the most common ways we lose water from our bodies:


  Sweating represents a potentially major source for body water loss, especially when we are physically active. We do release sweat at rest, but to a much smaller degree. How much water we lose through sweat depends on several factors, such as baseline metabolic rate, ambient temperature, and humidity. As exercise intensifies and continues, body heat naturally rises. Too much internal heat can harm us, so our processes for releasing heat need to kick in. The brain recognizes this change in body temperature and the need to shed excess heat to maintain a safe internal temperature. Nerve and chemical impulses dilate the blood vessels of the skin to recruit the two to three million sweat glands on the body’s surface into activation. Sweat, composed of water and electrolytes, accumulates on the surface of the skin and, as it evaporates into the surrounding air, releases excess body heat into the environment. Impeding the evaporation in some way slows the efficiency of this system and allows internal heat to rise. Without a system to rid the body of excess heat, internal temperatures can reach dangerous levels.


  As we train and exercise over time, sweat glands become easier to recruit and sweat output increases as compared to lesser-trained states. An average-size person in average temperature and humidity can lose up to 750 ml of sweat per hour with moderate exercise. Sweat output exceeds that amount with exercise in hot, dry conditions, and with higher intensity of exercise (such as uphill hiking, trail running, mountaineering up steep icy climbs with spikes and ice axes, etc.). While complex formulas can more precisely calculate sweat production, using the simpler 750 ml per hour rule and modifying for exercise intensity and environmental conditions helps us understand the volume we need to replace over the time course of our hikes.


  Elimination of waste represents another significant method of body water loss. Not a fun subject to raise, it remains a necessary function of life. Blood flowing through the microscopic structures of the kidneys becomes filtered, with metabolic byproducts, excess electrolytes, and water taken from it and flushed down the urinary system of the body. We constantly lose body water in the form of urine, which becomes stored in our bladder until the next time we feel the need to empty it. While exercising, we produce metabolic byproducts at a greater rate than at rest, forcing a higher need for elimination. The higher flow of blood that courses through the kidneys during exercise speeds up the process of urine production. Flushing out the body’s waste products at this higher rate requires more water to be taken from the bloodstream. Hydrating ourselves replaces the fluid losses and allows us to continue filtering these toxins from our body.


  Applying the Science to the Trail


  In times of water deficit, the kidneys adjust by producing more concentrated urine in less volume to conserve body water. Dark yellow or amber urine in a lower than normal volume should therefore be an early clue that dehydration is present.


  Significant dehydration leads to stoppage of urine production altogether for the same purpose. This condition allows the toxins and electrolytes to accumulate in the body. Though this process may succeed in conserving body water, the accumulation of these byproducts can become fatal.


  Maintaining proper hydration allows this system to function properly.



  Normal flow of stool through the intestines requires a certain amount of water, with most becoming reabsorbed in the intestines prior to exit. Normally we lose only a minimal volume, amounting to roughly 250 milliliters (or 8 oz) per day. In times of food poisoning or dysentery, however, the volume of diarrhea produced can take liters of water from our body in a short period of time and become a major cause for dehydration. Camping at a 2- or 3-day hiking distance from the nearest exit point and experiencing onset of dysentery with hourly bouts of large volume output can easily lead to crisis. Where can we possibly obtain that much water to replace our losses? These circumstances happen frequently, so before the backpacking trip we should always consider this scenario.


  The respiratory system sheds more body water on average than most appreciate. Depending on environmental conditions, however, it can exceed the losses of the other mechanisms. We normally exhale water vapor in our breath without realizing it. In freezing cold weather, however, we can see the innumerable tiny water droplets freezing in the cold air as they leave our mouth. This visual gives us a sense of water volume that becomes released from our lungs. We lose about 500 milliliters (16 oz) of water per day in our exhaled breath under normal daily circumstances, varying with body size and depth and rate of breathing.


  Humidity influences the amount of respiratory water we lose, with dry air favoring up to a threefold increase in loss of water from the respiratory system over that in humid conditions. Humidified air keeps our airways lubricated and functioning properly. As low humidity causes drying of the airways, the body must add water to the airways to compensate.


  Applying the Science to the Trail


  Infants and children are smaller in size but require a higher percentage (about 75%) of body water than teens and adults. Body water loss mechanisms are the same, but they lose a larger percentage of body water than adults do. Therefore, they have a much higher threshold to produce dehydration, especially in hot conditions or in the face of diarrheal illness, than do teens and adults. In turn, they have a much higher need for fluids than their older and larger counterparts. To make matters potentially more dangerous, they may not show obvious signs of increased fluid needs until moderately to severely dehydrated.


  The elderly are normal-size individuals with less body water composition (50%) than earlier in life. Therefore, they have little tolerance for water loss before entering the stages of dehydration. Their body water loss mechanisms tend to lose more water than younger adults due to medications (such as diuretics) and chronic illness as well. Coupling this with a higher threshold for thirst, typical impairment of mobility to satisfy their own thirst, and even impaired ability to ask others for fluids, dehydration occurs easily in this population.



  Exercise also impacts respiratory system water loss, rising up to fourfold during vigorous exercise compared to resting conditions. The increased respiratory rate during exercise, needed to eliminate carbon dioxide and satisfy the demand for more oxygen, increases the rate of water elimination over that at rest. Adding these factors together, know that hours of exercise in a low humidity environment can lead to a tremendous amount of water lost from breathing alone, largely going unnoticed and unaccounted for.


  SIGNS AND SYMPTOMS OF DEHYDRATION


  The signs and symptoms of dehydration vary, based on the amount of water losses. Age also plays a role, especially with those at either end of the spectrum. Older individuals ordinarily have earlier onset of symptoms due to their lower threshold for developing dehydration. Infants and toddlers, on the other hand, cannot express exactly how they feel and appear otherwise well until moderate to severe dehydration sets in. Bringing much older and younger individuals on-trail should come with a healthy awareness of these issues. By becoming familiar with the recognizable signs of dehydration, we can otherwise intervene on our own behalf or that of others.


  Mild dehydration has no universal definition but begins at around 2 percent loss of body water weight as compared to baseline measurements. While out in the wilderness we obviously have no way to measure this, but it illustrates the fact that it only takes a small deficit of water to produce mild dehydration. When a 150-pound (68 kg) person loses this much body water weight, it amounts to a loss of 3 pounds (1.4 kg), equaling roughly 1.5 quarts (nearly 1.5 l) of fluid. The individual with mild dehydration appears physically well, but because water comprises 75 percent of the brain, the function of this organ often begins to suffer first. As muscles need water to utilize stored glycogen optimally for sustained exercise, the function of the muscular system also begins to show signs of slowing down.


  Symptoms associated with mild dehydration include:


  • A decrease in alertness and increase in fatigue, impaired concentration, and reaction time with decreased ability to make judgment decisions involving skill


  • A mild headache and slightly dry mouth


  • Exercise performance reduction and muscle cramping


  Only having one symptom listed above should not lead us to conclude that we have mild dehydration. Recognizing multiple symptoms confirms the suspicion of this issue, and acting quickly diffuses the situation. Adequate rehydration in the field can reverse the symptoms and cognitive impact of mild dehydration in about an hour.


  Call for rescue at all degrees of dehydration beyond this point, as reversal in the field proves much more difficult. Calling for help sooner rather than later preserves life, along with continuing rehydration efforts on site until help arrives.


  Moderate dehydration arises around the point of 4 percent loss of body water weight, elevating the circumstances to another level of seriousness. Using the same 150-pound (68 kg) person from above, this amounts to a loss of 6 pounds (2.7 kg), equaling a deficit of 3 quarts, or roughly 3 liters of water.


  Signs and symptoms will include:


  • Urine looks darker in color and lesser in volume than normal


  • More serious headache, obvious confusion, lethargy, and individuals may begin to stagger


  • Increasingly dry mouth and thirst


  • Significant impairment of muscular performance, increased cramping


  • Onset of nausea and vomiting, preventing oral rehydration efforts


  The appearance of the patient typically changes, exhibited in sunken eyes and a dry mouth and tongue. One age-old method of assessing for dehydration in the practice of medicine involves pinching the skin of the forearm between the thumb and index finger and pulling it up, away from the arm. When the skin stays up for a few seconds after releasing the pinch (instead of snapping back into place, much like dough would behave), then that patient has dehydration.


  Severe dehydration occurs when the victim continues further into the depths of body fluid deficit. The above mental and physical symptoms become more intense. Inside the body, electrolytes become increasingly abnormal and cellular function begins to break down. At this point sweating stops, to preserve body water. The decreasing fluid volume in the vessels progressively lowers blood pressure and organ function continues to decline. Further progression leads to widespread muscle spasms, stopping of urine production, onset of heart rhythm abnormalities, coma, and ultimately death.


  Though the concept of hydration on the surface may appear simple and intuitive, and perhaps a nonissue to skeptics, Search and Rescue (SAR) operations data suggests otherwise. If this concept were as simple to grasp and the threat well appreciated, then dehydration should be an uncommon event. However, every year thousands of hikers require rescue for this very reason. One report reveals calls for a dehydrated individual out on the trails generates approximately 50 percent of all SAR requests in the St. George, Utah, area between the months of June and August.


  Common factors leading to dehydration include hikers who have become lost, who had not carried enough water with them to anticipate unplanned and extended time out in the wilderness, and the heat of the summer. In June 2018 eight dehydrated hikers were rescued in one week in the St. George area. A study that looked back on SAR operations in Yosemite National Park over a 10-year span, amounting to 1,088 calls, reported that most who were rescued expressed the belief that carrying sufficient water would have been a major factor in preventing their need for rescue when asked to reflect on this in hindsight.


  The statistics imply a lack of awareness, underestimation of risk in the pre-hike phase, and lack of forethought about the perils we potentially face in the outdoors, such as dehydration. The lack of appreciation of this and other very real threats breeds complacency and an undercurrent for normalizing insufficient preparation for venturing into the wilderness. A better knowledge base, awareness, self-accountability, and some humility lead to better preparation, which can lower the overwhelming number of SAR operations that occur across North America each year.


  Experienced hikers who have the knowledge and understanding of the issue, but who defer hydration until after the hike to save on carried weight, openly invite this perilous result. Habitually relying on hydrating after the fact and getting away with it leads to overconfidence in this approach over time. This sacrifice of trading carried weight in the form of water for increased mobility on the trail amounts to a large gamble for a minor advantage, but eventually everyone’s good luck runs out.


  REHYDRATION


  Rehydration of the dehydrated victim should begin as soon as possible after recognition of the problem. This prevents prolongation of symptoms and progression to moderate and severe degrees of body fluid loss. As with most medical disorders, the earlier the intervention, the better the outcome and the quicker the recovery.


  When addressing mild dehydration, we have an alert person able to tolerate ingesting fluids, making reversal of the condition possible. Drinking fluids to replace body losses leads to quick absorption into the bloodstream with resolution of symptoms within a reasonable timeframe. Out in the wilderness we usually have no choice as to what type of fluid we can use for this purpose, so we use what we have available.


  The best fluids to use:


  • Plain water, filtered or sterilized if collected from back-country sources


  • Mildly sweetened drinks (such as noncarbonated sports drinks)


  • Water with electrolyte additives (in the form of tablets or powders)


  Types of fluids to avoid:


  • Highly sweetened drinks (such as fruit juices)


  • Carbonated drinks (can upset the stomach)


  • Highly salty liquids (broth and soups also potentially cause upset stomachs)


  • Alcoholic drinks (cause more urination and elimination of more body water)


  In the case of highly sweetened or salty liquids, pouring a small volume of these into a larger volume of plain water to provide these elements can benefit the rehydration efforts, if available.


  Oral Rehydration Solutions


  Oral rehydration solutions have been utilized across the world for decades in third world countries to battle dysentery and the associated death from dehydration, especially in children. Premade solutions purposely contains mostly water with some glucose and sodium. It has been known since the 1950s that the intestines have an increased ability to absorb ingested water when accompanied by these two ingredients, over the rate of absorption in their absence. Oral rehydration solutions exploit this feature of the body to the benefit of patients. This mechanism also remains the basis for popular noncarbonated sports drink formulas.


  Many recipes exist for making homemade oral rehydration solutions, but most contain:


  • Sodium: two pinches of salt (sodium chloride)


  • Potassium: one pinch of salt substitute (potassium chloride)


  • Chloride: included in the above ingredients


  • Bicarbonate: two pinches of baking soda


  • Sugar: a fistful of sugar granules or ½ to 1 cup of fruit juice


  The above added to 1 liter of clean water mimics the World Health Organization’s (WHO) and other organizations’ recipes for rehydration solutions. Preparing this during a hike can be accomplished with like ingredients in our pack, powdered sports drink packets and sport electrolyte tablets added to plain water.


  Dr. Rob’s Notes


  For the scientifically curious, water absorbs through a combined glucose-sodium transport mechanism in the intestines. Adding both sugar and salt to the fluid capitalizes on this mechanism in the intestines to increase water absorption into the bloodstream.


  Ingesting this combination, instead of water alone, works nearly as well as IV fluid hydration. This has significantly impacted the rate of death caused by dysentery in third world countries, which otherwise lack resources for widespread IV fluid administration. In much the same way, these two elements in the fluid will help improve the efficiency of water absorption into the body of any dehydrated backpacker, even in the absence of dysentery. Fluid also containing chloride and potassium helps replace sweat-related fluid losses.



  As differing levels of dehydration exist, varying amounts of fluid are needed for oral rehydration. According to the CDC:


  • As a rule of thumb, have the patient drink 100 milliliters (approximately 3 oz or just under ½ cup) of fluid every 5 minutes until they feel and appear better as a rule.


  • In diarrheal disease with large volumes of fluid loss, figure out the volume by multiplying the patient’s body weight in kilograms (no. of lbs divided by 2.2) by seventy-five, which determines the total volume in milliliters to give orally over 4 hours.


  The dehydrated individual complaining of nausea or vomiting has no chance at recovery by oral hydration in the field. This identifies a moderate to severe degree of dehydration. Mental status (level of alertness and responsiveness of the person) will also begin to decline, also impairing the possibility for oral rehydration. This circumstance represents an emergency. These patients will need IV hydration and evaluation as soon as possible in a medical facility, so calling for rescue should be the top priority when recognizing a moderate to severe level of dehydration.


  A hydration strategy represents the plan devised before and acted upon during a hike. This proactive approach empowers us to prevent dehydration, opposing a passive mindset toward allowing it to happen and scrambling through the situation. Developing a strategy for on-trail hydration, even when flawed, promises a clear advantage over having no plan at all. Many hikers do plan out their hydration needs ahead of their trek, using anything from simple to complex methods. Regardless of approach, it includes forethought taken into action. Many others do not have a process for figuring out their hydration needs, perhaps not knowing where to begin.


  How do we get started?


  • Decide to take ownership and responsibility over our own fate.


  • Include a conscious awareness of hydration needs with every pre-hike plan, regardless of how short and simple the hike may seem. Make hydration just as much of a priority as any other aspect in the planning for the trek.


  • Pack the estimated amount of water needed and a purification method regardless of whether the strategy calls for collecting water along the route or not.


  • Critique and fine-tune methods for water estimation after each outing. Analyze whether too little or too much water was brought along.


  • Learn from what was done right and wrong and correct the strategy going forward.


  Routinely considering hydration needs before every hike raises our awareness of its importance and how easily dehydration can occur in the wilderness. Raising the issue ahead of time and acting on it reinforces that we have control over it, should we choose to take this preemptive stance. Getting started begins the process of empowerment and belief that we are the solution to this problem. Every time we adjust and repeat the process of formulating the hydration strategy, we become more in tune with our needs and ultimately better at protecting ourselves. A well-thought-out plan that makes sense minimizes our chance of facing this pitfall. The strategy should consider numerous factors, such as single day versus multiday hikes, trail distance, terrain, season and weather conditions, because our needs often vary with the unique characteristics of each trek. The approach may include carrying all the water we need or carrying some and collecting more from the environment along the route.



   Dr. Rob’s Tip: Excess Alcohol and the Hydration Strategy


  Ingesting excess alcohol the night before a hike sets the stage for dehydration the following morning. Alcohol acts as a diuretic, leading us to release more water than we have taken in. Cancelling or delaying a big hike the morning after excess alcohol intake spares us from the potential for struggling through the difficult trek.




  PRE-HIKE HYDRATION STRATEGY


  The hydration strategy begins the night before the hike. Studies confirm we suffer from poor performance during any exercise regimen if we begin in a dehydrated state. The exercise only influences a greater water deficit, which proves difficult to get ahead of.


  On the night before a strenuous or hot weather hike:


  • Eat well, keep alcohol intake to a minimum, and hydrate reasonably.


  • Sleep for 7 to 8 hours.


  Prior to the hike:


  • Avoid more than 8 ounces of coffee or caffeinated tea, as the caffeine exerts a diuretic effect and releases more fluid from the body.


  • Drink 8 to 16 ounces (250 to 500 ml) of water or other caffeine-free liquid to pre-hydrate before the hike begins, depending on anticipated length, difficulty, and environmental conditions of the hike.


  Calculating Estimated Fluid Needs


  How much water do we need? Most of us realize we need to bring water with us while hiking. The obvious next question asks how much water we need to consume during the hike to offset the risk for dehydration. Every hike differs from the others, so the answer is “it depends”! Slow, easy walks in mild temperatures for short distances pose little potential for dehydration, with most requiring 8 to 12 ounces, or 250 to 350 milliliters per hour or less, depending on pace and individual needs. Hiking to all levels beyond this calls for higher hourly fluid needs.


  Numerous factors affect our water requirements, with some impacting us more than others. The following variables have the greatest influence over our hydration requirements and deserve consideration in deriving our hydration strategy. Each of these, and their increasing levels of impact on us, will ultimately determine how much water we will need per hour.


  Hiking pace. How quickly or slowly we hike dictates how much work we put into the effort. The harder we exercise, the more we lose body water. With that comes higher hydration needs to keep up. The average hiker moves at 2 miles (3.2 km) per hour. Highly experienced hikers may go faster at 2.5 to 3 miles (4 to 4.8 km) per hour, and trail runners go even faster! Hiking pace naturally varies between flat, uphill, and downhill trekking, but use the average pace, determined from past hikes. Simply counting how many hours it took to cover so much distance provides us with our pace. Smart watches and phone apps can also calculate our speed for us.


  Terrain. Flat trails, those with rolling hills or with long, steep, or technical terrain challenge us very differently. The longer and steeper the inclines along the route, the higher the hydration demands will be. Trail difficulty and elevation gain imply more difficult terrain, so a higher rating assigned to a specific trail should clue us in to more challenging terrain.


  Temperature. Outside temperature naturally affects how much water we need to replace during exercise. The hotter the temperature, the more we will sweat to shed excess heat from our bodies. The body water losses that follow need real-time replacement. Extreme cold also affects our hydration needs, and to a much greater extent than most appreciate. Other than off-setting respiratory water losses, hydration remains a key factor in maintaining normal organ function and heat production in frigid conditions. Watching the weather forecast tells us what we need to know for the time we plan to spend on-trail.


  Humidity. This element varies greatly across seasons and hiking locations. The lower the humidity, the higher the unappreciated body water losses that follow. We may sweat just as much as in higher humidity, but since sweat evaporates almost instantly in low-humidity environments, we often don’t recognize it. Respiratory water loss also rises with lowering humidity, largely without our ability to appreciate its extent. The weather forecast also provides this information.


  The above factors help us to focus on the most important elements to account for in figuring out how much water we will need per hour. The average hiker rambling on a moderately difficult trail in average conditions requires about 750 milliliters of water per hour. For those wanting a simple approach, starting at this point and adjusting the estimate for the conditions can accommodate most. However, while this method may work, it does not apply to everyone who steps into the wilderness or for every hike. The unique elements of the trek and the individual modify the necessity for hydration, so our hourly requirements fluctuate between outings and hikers. Those seeking a more accurate estimate of our hourly hydration needs to avoid over- or underestimation of carried water weight require a method with additional complexity.


  The next question asks how much water we’ll need for the entire hike. Anticipated trekking time completes the equation, taking hiking pace and distance into account. These two variables help us to then figure out how many hours the trek will take. Trail apps and maps help provide the total distance of routes we plan to tackle. For example, a planned hiking distance of 8 miles (13 km) by a hiker moving at the average pace of 2 miles (3.2 km) per hour, will take about 4 hours to complete the route. When hiking in a group the hiking pace only goes as fast as the slowest person, making this important in the calculation.


  The following table represents the author’s personal approach. The lefthand column contains the four major factors determining hydration needs, as listed above. The rows to the right of these major factors identify increasingly severe features of those factors corresponding to increasing hydration


  

  

  

  


	




	
	

	

	

	




	

	

	

	

	




	

	

	

	

	




	

	

	

	

	




	

	

	

	

	




	
	
	
	
	



	

	

	

	

	






  

  

  

  

  

  


   

  

  

  



  


   

  

  

  

  



  

  


   

  

  

  



  

  

  CARRYING VERSUS COLLECTING


  

  

  


   

  

  

  



  

  

  The Downside of Collecting Backcountry Water


  

  

  


	




	

	

	




	

	

	




	

	

	




	

	

	



	

	

	



	

	
	





  STERILIZATION, TREATMENT, AND FILTRATION OF BACKCOUNTRY WATER
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  CONSERVATION OF BODY WATER IN HOT CONDITIONS
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  He joined the Wilderness Medical Society (WMS) in 2018 through his love for the outdoors and medicine and to pursue his growing desire to impact the staggering rate of hiker death and rescue. Along with attending conferences, he has been accepted as a fellowship candidate of the WMS.


  Seeing where education can impact the hiking community, he draws the parallel between empowering patients to prevent complications of disease and the hiker’s potential to prevent the complications of exploring the unforgiving great outdoors by an increased knowledge base, core skill set, and better preparation.


  His passion for education as the means for preservation of life has fueled his effort to bring this knowledge in book form to the vast hiking community. He has pursued this project to fill the void between the books that encourage people to hike and those that depict how to survive in the wilderness. His purpose is to minimize hiker death and rescue by addressing the common perils of adventure. This book embodies his mantra: “Preparation Is the Ultimate Survival Skill.”
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