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Section 08.  SIDE WIND

Now for the tough one.  Dealing with side wind is one of the most difficult aspects of the PGA2000 game.
Even the best players lose control in wind.  Side wind is tricky and it adds a high degree of complexity to shot setup, especially gusty and strong wind.  However there is a way to easily play it if you know what is going on.

The flight of the ball is like the flight of a plane.  The ball gets pushed off course by the side wind and opposing corrections have to be made to bring the ball back onto the target line.   How much correction to use depends on wind velocity and the angle of the wind to horizontal.  The horizontal is a line perpendicular to the line-of-flight of the ball.
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When you have side wind, there are two forces acting on the ball:

1. There is forward (or backward) force affecting distance and 
2. There is side force affecting direction.  
Question is, how much?  Well, it turns out, there is a formula from aerodynamics that explains the behavior of the ball in flight (Acknowledgement to Diguelo for unearthing that gem).
The math behind the concept
You may remember from your high school math that when you draw a radius line from the center of a circle to the perimeter, then drop a line from the perimeter line to the horizontal, it creates a triangle.  At any angle between 0 and 90, the horizontal and vertical sides of the triangle are always shorter than the radius (hypotenuse).
Visualize rotating that radius line from 0 to 90 degrees and watch what happens to the two sides.  As the angle increases, the vertical side increases and the horizontal side decreases.  This is exactly what is happening with wind impacting the ball.  E.g., side wind impact decreases as the wind angle approaches 90 degrees. 










Think of the hypotenuse     as the wind velocity.  Think of the vertical side of the triangle    as the distance impact.  Think of the horizontal side of the triangle           (the base) as the direction impact.
If we have the wind angle and wind velocity (hypotenuse), it is easy to calculate the other two sides.  All we have to do is use sines and cosines to figure it out (don’t worry, I will provide those to you in a table).
The ratio of the horizontal side to the hypotenuse is called the cosine (from above cosine = A/C).  The ratio of the vertical side to the hypotenuse is called the sine (so the sine = B/C).  So how do we apply this in a game?

Example:  Suppose you are 200 yards from the pin.  You have a 25 mph wind blowing at 60 degrees from horizontal, at your back, left to right. 

 


Referring to the "Side Wind Effects" table on the Wind Calculations chart, you see that 60 degrees, the side wind impact is 50% of maximum.  Therefore the "effective" side wind here is 50% x 25 mph = 12.5 mph.
At 60 degrees, the distance impact is 87% of maximum.  So the distance impact is 25 mph x 87% = 22 yards.  Then you scale that 22 yards up from 150 (see section 07) to get the total distance impact.  So the total distance impact in this example is 22 yards x 200/150 = 29 yards.  Since the wind is behind, the shot would play: 
200 – 29 = 171 yards.
Everything you need is right there in the Side Wind Effects table.  See, it's not so bad is it?  Once you get used to using the table, you can do "close-enough" approximations in seconds.  It doesn't need to be perfect to get a good shot.
Key things to remember
- The maximum impact of side wind is when it is blowing directly from the side (0 degrees from horizontal).  This will have little or no impact on total distance.


- The minimum impact of side wind is when it is blowing directly in your face or at your back (90 degrees from horizontal).  In this case, you have simple headwind or trailing wind as discussed in Section 07.

-  At all other angles between 0 and 90 degrees, the effective side force is less than 100% of full side force.  Likewise, the effective distance impact is less than 100% of what simple head or trailing wind would be.  A key thing to remember is…. IT IS NOT LINEAR.  For example, a wind blowing at 45 degrees does NOT have half the distance impact (See the table, it is 71%).

Offsetting side wind

It is intuitive that if the wind is blowing your ball from left to right, you will need to compensate by aiming a bit left to keep the ball on the target line.  In the PGA2000 game, you usually make these corrections by using the right and left keyboard arrows.  Each click on an arrow is ½ degree.  So the trick is to determine how much correction to make in various wind conditions.

The amount of correction for side wind varies by club group
The longer the club, the lower the loft and the more the club will drive into the wind.  Visually, you have something like this:  










So there is more correction required for side wind on short clubs like wedges than on longer clubs like woods.  Through experimentation, I have come up with corrections for side wind that seem to work quite well and are easy to apply, as follows:
- On woods and long irons (1,2,3,4), use 50% of the "effective" wind velocity in clicks.  So with a 20 mph effective side wind, use 50% x 20 mph = 10 clicks.

- On intermediate irons (5,6 7),         use 60% of the "effective" wind velocity in clicks.   So with a 20 mph effective side wind, use 60% x 20 mph = 12 clicks.

- On short irons (8,9 and wedges),   use 70% of the "effective" wind velocity in clicks.  So with a 20 mph effective side wind, use 70% x 20 mph = 14 clicks.

Notice I said "effective" side wind.  This is because at various angles, the "effective" side force is only a fractional % of full side force.  The "Side Wind Effects" table on the Wind Calculation Chart gives you the side wind % of Maximum for key angles between 0 and 90 degrees.
Distance Impact of Side Wind
The same thing applies to “effective” distance.  Once you have determined the “effective” distance impact at a given angle, you still have to scale the effective yardage to 150 yards as discussed in the “simple headwind/trailing wind” section (section 07).  If necessary, go back and read that short section.

The "Side wind effects" table on the "Wind Calculations" chart also shows the distance impacts at various side wind angles between 0 and 90 degrees.

For example, from the table, you can see that a wind blowing 30 degrees from horizontal:

1. Has 87% of the side impact the wind would have at full side force

2. Has 50% of the distance impact the wind would have if directly at your back (or in your face).

Shot Setup for Wind


First Determine the Distance the shot will play, including the Impact of the Wind
So what you are thinking when setting up the shot is to calculate:

Yards the shot will play = Original yardage adjusted for terrain type +/- Effective Wind Component scaled to 150 yards
Then Determine Offsetting Directional Clicks

Then, the number of clicks to offset the “effective” wind velocity will depend on what type of club you are using in the shot (as described above)
Again, this is probably best shown with examples.


Example 1 (short iron, direct side wind)

You are on the fairway, 150 yards from the pin with a 20 mph wind directly from the side, left to right.

  


All other factors being neutral, you know the shot will play 150 yards (because there is no side wind effect on distance in this example).  How would we play it?
Distance the shot will play

From the table, you can see at 0 degrees, the distance impact is at 0%.

So in this shot, the yardage would play 150 - ((20 mph x0%) x 150/150) = 150 – 0 = 150 yards.

At 150 yards from the fairway, I would play either an extended 9i or a chopped 8i (short iron).  

Offsetting clicks

From the table, you can see that the effective side wind at 0 degrees is 100% of the full side wind.  So the effective side wind here is (100% x 20 mph) = 20 mph.  Since you are using a short iron, the wind adjustment would be (70% x 20) = 14 clicks left.
Example 2 (short iron, 60 degree side wind)
You are on the fairway, 150 yards from the pin with a 20 mph wind blowing at 60 degrees from horizontal, left to right (at your back).  



You know that because the wind is behind you, the shot will play less than 150. So here, we subtract the wind component.  How would we play it?
Distance the shot will play
From the table, you can see at 60 degrees, the distance impact is at 87% of max. 

So in this shot, the yardage would play 150 - ((20 mph x87%) x 150/150) = 150 – 17 = 133 yards.

At 133 yards from the fairway, I would play either an extended PW or a chopped 9i (short iron).  

Offsetting clicks
From the table, you can see that the effective side wind at 60 degrees is 50% of the full side wind.  So the effective side wind here is (50% x 20 mph) = 10 mph.  Since you are using a short iron, the wind adjustment would be (70% x 10) = 7 clicks left.

Example 3 (Intermediate iron, 30 degree side wind)
You are on the fairway, 180 yards from the pin with a 20 mph wind blowing at 30 degrees from horizontal, right to left (at your back).  


You know that because the wind is behind you, the shot will play less than 180 yards.  So here, we subtract the wind component.  How would we play it?
Distance the shot will play

From the table, you can see at 30 degrees, the distance impact is at 50% of max. 

So in this shot, the yardage would play 180 - ((20 mph x50%) x 180/150) = 180 – 12 = 168 yards.

At 168 yards from the fairway, I would probably play a slightly chopped 7i.

Offsetting clicks
From the table, you can see that the effective side wind at 30 degrees is 87% of the full side wind.  So the effective side wind here is (87% x 20 mph) = 17.4 mph.  Since you are using an intermediate iron, the wind adjustment would be (60% x 17) = 10 clicks right.
Example 4 (wood/long iron, 45 degree side wind)
You are on the fairway, 190 yards from the pin with a 20 mph wind blowing at 45 degrees from horizontal, right to left (in your face). 


You know that because the wind is in your face, the shot will play more than 190 yards.   So, we will be adding the wind component to the distance.  How would we play it?  

Distance the shot will play

From the table, you can see at 45 degrees, the distance impact is at 71% of max.  


So in this shot, the yardage would play 190 + ((20 mph x71%) x 190/150) = 190 +18 = 208 yards.

At 208 yards off the fairway, I would play either a slightly extended 7W or a chopped 6W.

Offsetting clicks
From the table, you can see that the effective side wind at 45 degrees is 71% of the full side wind.  So the effective side wind here is (71% x 20 mph) = 14 mph.  Since you are using a wood, the wind adjustment would be (50% x 14) = 7 clicks right.

Example 5 (wood/long iron, 55 degree sidewind)
You are in deep rough, 175 yards from the pin with a 35 mph wind blowing at 55 degrees from horizontal, right to left (in your face).  



This is a little more complicated, so let's break it down into what we know:

1. You know you need to add yards because you are in deep rough.  

2. You also know that because the wind is in your face, the shot will play more than 175 yards.  So, we will be adding the wind component to the distance.  
How would we play it?

Distance the shot will play

First, we need to account for the fact that we are hitting out of deep rough.  

From the terrain table (Club Distance Chart), you see that deep rough reduces club power to 85%.  So to get 175 yards out of deep rough, you have to hit the ball as if you were 175/.85 = 206 yards out.  This now becomes the "original yardage" before the wind component is applied.  

Then, from the wind calculations chart, you can see at 55 degrees, distance impact is at 82% of max.  


So in this shot, the yardage would play 206 + ((35 mph x82%) x 175/150) = 206 + 34 = 240 yards.

At 240 yards, I would play a chopped 4W.

Offsetting clicks
From the table, you can see that the effective side wind at 55 degrees is 57% of the full side wind.  So the effective side wind here is (57% x 35 mph) = 20 mph.  Since you are using a wood, the wind adjustment would be (50% x 20) = 10 clicks right.
Determining the angle of the wind

You need a quick way to determine the angle of the wind.  Personally, I made a transparency of a 180 degree protractor and taped it to the lower right corner of my monitor with the zero point right over the base of the game’s wind flag.  At a glance, I can see the angle of the wind to use as the base of the calculations.



Once I have that angle, it is a matter of glancing at the table to see the side force and distance factors to use.

Just be patient and practice
I know this all sounds very complicated, but with a little practice, you can determine the "Close-Enough" wind and distance adjustments in a few seconds.  

Obviously, side wind is tough to master and it will take some time, so don’t get too worried about it.  It will come.  You just need to get a good feel for how to reference the tables and come up with a good approximation in your head.  Usually, a rough estimate is plenty good enough.  

Once you master this, it can make the difference between ending up with 4 foot putts or 40 foot putts (or worse), especially in gusty or strong wind conditions.

A subtle thing about wind ….. Arc distance.

If you think about it, it’s all about physical distance.  If a ball has to travel a big arc to go 150 yards (as opposed to a straight line), the ball will travel more than 150 yards to get there, like so: 


150             153


So, as you refine your skills with wind, you might want to add a few yards to compensate for arc distance.  Something like 3-5% of the distance to the target in gusty and strong wind conditions.  In lighter wind conditions, adjustments for arc distance probably aren’t even worth messing with.
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