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If you don’t like what the wind is doing, just wait a minute—it will change.
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This is the first-ever guide to wind reading for target shooters. It is dedicated to the world-class wind-reading experts who generously shared their wisdom with us, and to the newcomers to our sport, who will benefit from their generosity.
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PREFACE AND ACKNOWLEDGMENTS

We sat down at the computer intending to write a very simple story, a story that would explain the simple thought process that we use to read the wind. (This became chapter 2.) Then we thought about some of the techniques and tactics that we use to win matches, and decided that the story wouldn’t be complete without them (chapter 3). Since we believe that all these things are learnable, we then wrote about the underlying skills that support the process and the techniques (chapter 4). By then, the story was too long for anything but this book, so we added some of the things we wish we had known before we started—the basics (chapter 1) and words of wisdom from masters all over the world (chapter 5). Finally, we just had to have a conclusion.

Here it is . . . everything we wish we’d known before we started, instead of our having to learn as we went along, in concise, easy-to-read terms, with no mathematical bafflegab (well, not very much of that). Just straightforward guidance on what to do and especially on what to think.

The Wind Book for Rifle Shooters represents the first time shooters from all over the world have contributed to a book on shooting. The first edition included both our “kitchen-table” version and the Paladin-Press version. Both were published with our heartfelt thanks to everyone who made it possible:
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Ed Pocock III

Bill Richards
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Pat Vamplew
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And the many authors who went before us all

The second edition is published with special thanks to our readers who provided suggestions (such as adding information on reading the wind in Olympic-style 50-meter ranges) and to “The King of 2 Miles” Eduardo Abril de Fontcuberta, who provided Words of Wisdom on extreme long-range wind reading.


INTRODUCTION

All other things being equal, it is a shooter’s ability to read the wind that will make the most difference in the score. Once the shooter has acquired the best possible equipment, learned to fire a perfect shot, and learned to center the group, there is only one technical skill left to master. When you look at the winners and those who almost win, it will often be those who best handle the wind who finally finish at the top. However, the converse is not true; reading the wind is no substitute for being able to fire consistently perfect shots. The wind-reading experts whom we researched for this booklet were quick to emphasize this point. As George Stidworthy observed many years ago in Rifle magazine, while top shooters lose more points to wind than for any other reason, wind reading is less than half the story—the shooter’s ability to group well provides the most important information he needs in order to read the wind. As Des Burke wrote, “a chronically poor holder has little chance of becoming skillful at wind judging. It brings to mind the old adage that the best holder is the best wind judge.”1

The importance of a good hold cannot be overstated. Those target rifle shooters who have switched to F-Class (where their hold is improved by the use of a bipod or rest) see their scores jump up immediately. As one top-notch target rifle shooter put it, “It’s amazing how much better their wind reading becomes when their hold improves!”

Of all the things that you can prepare, train, and plan for, reading the wind is probably the most difficult. It is the component of the match that is the most variable—changing by the minute. Following the marksmanship principles to ensure you fire a perfect shot will never change from range to range or day to day. But the wind is always changing, and the correct indicators to watch will vary from moment to moment. You cannot plan ahead for this; you must think on your hind legs, understand the peculiarities of the specific range, decide on the best wind-reading techniques to use, and then apply them to the situation. As David Tubb observed in Highpower Rifle, top shooters are probably excellent wind readers, but “what matters is what you do about what you read.”2

We have frequently approached the “big guys,” the men and women who consistently shoot good scores through all kinds of wind conditions, and asked, “So, what do you think about the wind?” Most would take a quick glance downrange and say, “Start with 8 minutes.”3 They often can’t explain what they do to read the wind—they just know that they do it, and they get results.

We have been left thinking, “Great advice, coach . . . but how do you know? How do you figure it out? How do you do it? What are the questions you need to answer to be right so often? What is your thought process? How do you think about reading the wind?”

In trying to answer our own questions, we came to three important conclusions:

1. There is an overall procedure and a specific thought process for each wind decision. All shooters use one (or several), whether consciously or not. Experts are largely unaware of their own thought processes and consequently cannot articulate them well, though they use them very successfully. This is the focus of chapter 2.

2. There are techniques and tactics that are applied according to the situation, and these can be identified and learned, and collected in your wind-reading toolbox. This is the subject of chapter 3.

3. There are underlying skills that can be practiced and improved, developing your ability to read the wind consistently more accurately. These are covered in chapter 4.

Another thing we noticed during our research was that most top wind readers know their facts. They may not fully understand the high-level mathematics behind the facts, but they understand completely the application of the facts to the art of wind reading. We also noticed that many lesser shooters do not understand the facts or are unaware of them, or know only some of the facts and do not have a complete picture. We have assembled information from many sources into an easy-to-read summary of important facts in chapter 1.

Finally, in discussing wind reading with many world-class shooters, we realized that we weren’t the only ones who wanted to know how they think about the wind, so we have included their thoughts and guidance in chapter 5. All these shooters generously shared their thoughts with us and gave us their kind permission to share them with you. We thank them for their wisdom and their generosity. If their words help you, please let them know when you see them on the range.


CHAPTER 1

WIND BASICS

“Technical data used to compute wind drift are ballistic coefficient, lag time, cross-range wind speed, and atmospheric conditions ... I love playing with computers, but in practical terms, most of what I know about bullet drift came from varmint shooting.”1 —Bill McRae

INTRODUCTION TO WIND BASICS

The aerodynamic efficiency of a bullet, its ability to overcome air resistance, is expressed as its ballistic coefficient. This shapes its trajectory. This also affects the bullet’s ability to “buck the wind” or overcome the force of the wind. In addition, the higher the bullet’s velocity, the flatter its trajectory. The flatter the bullet’s trajectory, the less time it spends in the air. And the less time the bullet spends in the air, the less the wind deflection.

The bullet in flight is acted on by two forces: gravity and air resistance.2 It is also affected by several factors, including altitude, humidity, temperature, barometric pressure, bullet drift, and wind.

Gravity acts on the bullet throughout its flight, gradually pulling it back to earth. Much like a baseball thrown to the batter, the bullet must be launched in a slightly upward direction in order to travel the distance required before falling back to earth. A bullet typically travels at about 1,400 miles per hour (about 2,000 mph at the muzzle, and more than 800 mph by the time it reaches a target 1,000 yards away).3 The bullet’s total flight time at 1,000 yards is about 2–3 seconds. Even at these speeds, the typical bullet used in target rifle matches requires about 40 minutes of elevation correction at 1,000 yards. Because of gravity, however, the bullet never reaches the lofty heights of the sight setting; in fact, the tables indicate that a Sierra 155-grain match bullet launched toward a target 1,000 yards away culminates at a height of 122 inches (about 10 feet).4

Air resistance (or drag) slows the bullet as it flies. The bullet starts to slow immediately upon leaving the muzzle. The bullet slows more and more as it flies; therefore, as noted in the FBI’s Advanced Rifle Training, the bullet is slowing down throughout its flight, so that its average speed for the first half of a 1,000-yard shot will be much faster than its average speed for the second half. In fact, the average speed for each successive 100-yard segment of its flight is slower and takes longer.5 The aerodynamic efficiency of the bullet determines just how much it will slow during that flight. For a given bullet, its initial velocity (or muzzle velocity) ultimately determines its total time in flight.

Altitude affects air resistance and therefore time in flight. The higher the altitude, the less air resistance, because the air is “thinner.” Humidity also affects air resistance and therefore time in flight. Contrary to what common sense might indicate, the more humid the air, the less air resistance, because water vapor is actually lighter than air!6

Air temperature and air pressure affect velocity—and trajectory. Under normal circumstances, this will affect your elevation only, and then only slightly. Under extreme circumstances (e.g., a bullet slowed by very cold temperatures, very high barometric pressures, fighting a very strong headwind), you may find that the bullet’s sensitivity to wind increases enough to be noticeable.

During its flight, the rifle bullet is subject to “drift.” Because the rifling in the barrel sets the bullet spinning, the bullet pulls itself in the direction of its spin. So, a bullet flying with a clockwise spin drifts to the right. This effect is largely unnoticeable at short range, but when we are shooting at 1,000 yards (900 meters) the effect is approximately 1 minute of angle (MOA).

Of all these factors, the most significant for lateral displacement of your bullet is the wind.

Wind is air in motion, and since air is the medium of transport for the bullet, that motion affects the path of the bullet in flight. So, the better you understand the behavior of the wind, the better you will understand the behavior of your bullet.

“The amount of deflection caused by the wind is determined by the direction of the wind, its velocity, and the range to the target. The greater the range, the longer the wind will have to move the bullet. And the faster the wind blows, the faster it will move the bullet. Wind deflection is not a constant curve. Just like the trajectory, the wind deflection curve is parabolic (i.e., constantly increasing). Therefore, the deflection at 400 yards will be more than twice the deflection at 200 yards.”7

Wind is a vector force, having both direction and intensity. The amount of deflection that a given wind produces on your bullet is a factor of three things:

1. The velocity of the wind8

2. The direction of the wind

3. The distance the bullet travels or the time in flight

Estimating Wind Velocity

An estimation of wind velocity can be made by observation or by measurement.
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Figure 1. Wind velocity chart—natural objects.

Observation of Natural Objects

Figure 1 correlates the velocity of wind to natural things you can observe, such as smoke, dust, and vegetation. You can use these examples to get started in making your own observations and customizing your own chart.

While flags are the standard that competition shooters use to assess the wind velocity, it can be handy to have a description of the behavior of natural objects (e.g., grass, leaves, branches) at various wind velocities. This can be helpful when you are faced with a new range with flags of unknown material or when you are assigned a firing point where you can see the trees better than the flags.

Some ranges will not have sufficient natural material to provide you with the relevant observations. For example, at De Wet Range in Bloemfontein, South Africa, there is very little in the way of long grass or trees to use for this; however, you soon start using the angle of blowing sand as an indicator of wind speed (and direction). At Connaught Ranges in Ottawa, Canada, only the extreme right and left sides of the ranges provide clearly visible trees, although there is grass everywhere. At a World Cup match in Cuba, we found that a low-growing cover plant in front of the smallbore line was a better wind indicator than the flags. At Stickledown Range in Bisley, England, the best wind indicator (when it is present) is mirage on the edge of the gully about 600 yards uprange from the targets.

Wind Meters

Using a handheld wind meter or weather station is a good way to train your observation skills and to familiarize yourself with the conditions before you start the match. (Most match rules ban the use of such meters during firing.)

When you visit a range that is new to you, you can use a wind meter to acclimatize yourself to the natural wind indicators that are present. A wind meter can be a valuable training aid, especially when a shooter is calibrating the flags on the range. While there is a “standard” flag (specifying the weight of the fabric and the dimensions of the flag) in the Bisley “Bible,” other ranges commonly have very different flags.

You can also use the wind meter to train your judgment when you’re trying to learn to estimate the wind velocity by feel. Whenever you feel the wind on your face, stop and think about the feeling, and then take a wind meter reading. Associate that reading with the feeling. As you develop the skill, start to estimate the wind before you take the reading. Gradually your estimates will become more and more accurate.

The primary disadvantage of the wind meter is that it samples and measures only the wind at its location, whereas the bullet must fly hundreds of yards, possibly through many different wind conditions.

Flags

Most ranges that are intended for target rifle competition have wind flags. There are charts (an example follows) that describe the angle of “standard” (i.e., British) range flags at five wind velocities. The accuracy of this scale depends on the weight of the flags. (Dimensions, fabric, and humidity are the key factors in the effective weight of the flag.) “The use of heavier flags extends the upper limit of their usefulness for wind judging.”9

In addition, the flag needs to be affixed to the pole by a halyard, so that it can pull away and fly higher than horizontal. The poles must be tall enough to show the shooter what the wind is doing at the height the bullet will fly (about 10 feet or more for a .308 at 1,000 yards).10

To read the flag diagrams, look at the height of the tip of the flag as it relates to the hoist of the flag. The dotted horizontal lines in Figure 2 will help you see the relationship between the fly end (tip) and hoist. Each horizontal line represents half the height of the hoist. For example, a “fresh” wind lifts the flag so that the tip of the flag is parallel with the base of the hoist, while a “strong” wind lifts the flag so that the tip of the flag is parallel with the middle of the hoist. Some range flags are made with two colors so that the centerline of the flag (running from the middle of the hoist to the tip) is more easily seen.

Most shooters at most ranges probably use the flags to estimate wind velocity. Shooters usually modify the scale to accommodate the specific range flags they are using. For example, you can use the British scale for Bisley flags, but you need to modify the scale for the shorter, lighter flags at Connaught Ranges in Canada. Figure 2 refers to standard target rifle flags (heavy flags, as used at ranges such as Bisley).

“At Bisley, the Stickledown Range flags are 15 feet long, 6 feet deep at the hoist, and about 12 inches deep at the fly. For the shorter distances on the Century Range (300, 500, 600 yards), they are two-thirds this size.”11

[image: Image]

Figure 2. Wind velocity chart—flags

On the range, you will need to notice not only the angle that the flag is flying from the pole, but also some details of its behavior in the wind, such as:

• The number and speed of the ripples in the material

• The detailed behavior of the tip of the flag

• The “starch” of the flag, or how stiff it appears

• The sound of the flag at higher velocities

“As the wind reaches the higher values, one sees more changes in animation of the flag and less change in its height. The degree of animation, the noise of the flapping streamers, and, in some cases, the bending of the pole itself to the leeward may be the only clues to the great increase of wind speed.”12

The following series of flag pictures are provided to give you an opportunity to study the details of a flag as the wind velocity changes.

For a quick, field-expedient approximation of the wind velocity, observe the angle of the flag as it lifts from the pole. Divide this angle by 4 or 5 (depending on the flag material) to get wind speed in miles per hour. For example, a flag flying at 90 degrees from the pole (straight out) indicates a wind speed of about 18–22 mph (90 divided by 5 is 18; and 90 divided by 4 is about 22).
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Figure 3. Flags showing gentle-to-moderate wind.
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Figure 4. Flags showing fresh-to-strong wind.

Build Your Own Wind Chart

We suggest that you start with the most appropriate wind chart in the Tools Appendix and build your own charts to describe the conditions and flags for each range you shoot on. This will help you observe and assimilate your observations, and you will find it easier and easier to estimate the velocity of the wind.

Wind Direction

Probably the most neglected aspect of wind reading is fully understanding and correctly assessing the effects of wind direction. Because human beings sense wind velocity changes on their bodies more readily than wind direction changes, shooters often notice a velocity change, though they often miss a direction change. In many cases, wind direction changes can have a greater effect on the bullet than wind velocity changes, as you will see later in this chapter (in the section on wind values).

Fundamentals of Wind Direction

The direction of the wind is always described in terms of its source; that is, the direction it is coming from. A “northwest wind” comes from the northwest.

A “left wind” comes from the left.

When shooters are describing the wind, the shooter is the “destination” of the wind, and the direction of the wind is described in terms of the source. A wind that moves from the targets to the shooter is a headwind. A wind that comes from behind the shooter is a tailwind. A left wind comes from the shooter’s left. Wind from the left moves the bullet to the right.13

Like a rowboat crossing a river, the bullet is pushed sideways by the wind. If you attempt to cross the river exactly perpendicular to the current, you will have the greatest force of the water pushing on the side of your boat. By the time you have propelled the boat across the river, no matter how hard you try to go straight across, you will have been pushed downstream and will land some distance downstream on the opposite bank.
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Figure 5. Wind acting on bullet.
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Figure 6. Boat crossing river.

If you want to land your boat on the opposite shore exactly across from your launch point, you must aim the boat upstream exactly the right amount so that the river current pushes you toward your target as you paddle forward. This is exactly what we do in rifle shooting: we launch the bullet into the wind to compensate for the amount it will blow us downwind toward our target while the bullet is in flight.

The Wind Clock

Many charts refer to the angle of the wind in terms of the hours of a clock. This is a common reference system used to describe wind direction.

Imagine the shooter, as he lies on the mound, as if he were at the center of a huge clock face, as shown in the wind clock diagram (Figure 7). The numbers on the inside of the circle represent the hour numbers on a clock. Headwinds are referred to as 12 o’clock winds, because they come from the 12 o’clock direction. Tailwinds are called 6 o’clock winds. Winds directly from the right are called 3 o’clock winds, and winds directly from the left are called 9 o’clock winds.

Many shooters also refer to wind direction in compass degrees. The numbers on the outside of the circle in the wind clock diagram represent degrees. Normally, shooters use only 0 degrees through 90 degrees, representing wind parallel to the shooter through to wind perpendicular to the shooter. They then repeat the same numbers for each quadrant, as shown in Figure 7. So the shooter may refer to a “90-degree wind from the left.”

Wind “Values”

Wind from 90 degrees, a crosswind, produces the greatest deflection on the bullet. The amount of deflection of bullets (or boats) decreases as the angle of the wind (or the water) decreases; that is, wind from 60 degrees produces less deflection than wind from 90 degrees.

Wind that is parallel to the flight of the bullet (headwind or tailwind) produces negligible sideways deflection.14 This means that the “value” or force of the wind varies according to the angle from which it is acting. Therefore, many shooters refer to the angle of the wind in terms of its value.

• A crosswind (a wind blowing from 90 degrees) is called a full-value wind, because it represents the maximum or full amount of deflection that can be caused by wind of a given velocity.
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Figure 7. The wind clock.

• A headwind or tailwind is called a zero-value or a no-value wind, because it does not deflect the bullet sideways at all.

• A half-value wind is a wind that produces half the force of a crosswind. The wind that delivers this amount of force blows from about 1 o’clock, 5 o’clock, 7 o’clock, or 11 o’clock.

Many people wrongly believe that a half-value wind blows from 45 degrees to the line of fire (halfway between 9 o’clock and 12 o’clock). Thus, there is considerable confusion around what a half-value wind really is. The following mathematical explanation should clarify the situation.

As mentioned earlier, wind is a vector force. Simply, that means it has both magnitude (speed) and direction. We can “resolve” or describe any vector in terms of its relative amounts of forward and sideways force. For example, in the wind values diagram (Figure 8):

• A vector from the 12 o’clock position to the center of the circle has zero lateral force, because it does not need to move sideways at all to reach the center; it needs only to move forward.

[image: Image]

Figure 8. Wind values.

• A vector from the 9 o’clock position to the center of the circle has all lateral force and no forward force, because it must move 2 inches sideways (and not at all forward) to reach the center.

• If we look at the amount of sideways movement that is required to travel from the 10 o’clock position to the center of the circle, we can see that it is just a little less than it took from the 9 o’clock position, about ⅞ of the distance.
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