
Investigation D: 
HIGHS, LOWS, AND WINDS 

 
Driving Question:  Is there a relationship between winds and pressure patterns? 
 
Educational Outcomes:  Air moves in response to differences in air pressure.  Whenever 
and wherever the air pressure changes from one place to another along the horizontal, the wind 
tends to blow from where the air pressure is relatively high to where the air pressure is relatively 
low.  Once air is in motion, its speed and direction may be influenced by the rotation of the Earth 
and/or contact with the Earth's surface. 
 
After completing this activity, you should be able to: 
 
 Describe the relationship between the pattern of isobars on a surface weather map and the 

direction of surface winds. 
 Apply the "hand-twist" model of wind direction to the circulation in actual highs and lows. 
 
Investigations: 
 
Circulation in Highs and Lows can be demonstrated by using a “hand-twist” model.  Explore and 
apply the model as follows. 
 
1. Turn to Figure 1: High.  Lightly draw a circle an inch or so in diameter around the large "H" 

appearing on the map. 
 
2. Place the map flat on your desk.  If possible, stand up.  (This exercise works better standing 

up.)  Bring the thumb and fingertips of your left hand (if you are right-handed) or your right 
hand (if you are left-handed) close together and place them on the circle you drew. 

 
3. Rotate your hand slowly clockwise, as seen from above, and gradually spread out your thumb 

and fingertips as your hand turns.  Do not rotate the map.  Practice this motion until you 
achieve as full a twist as you can comfortably. 

 
4. Place your thumb and fingertips back in the starting position on the circle.  Mark and label the 

positions of your thumb and fingertips 1, 2, 3, 4, and 5, respectively. 
 
5. Slowly rotate your hand clockwise while gradually spreading your thumb and fingertips.  Go 

through about a quarter of your twisting motion.  Stop, mark, and label (1 through 5) the 
positions of your thumb and fingertips on the map.  Follow the same procedure in quarter 
steps until you complete a full twist. 
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6. Connect the successive numbers for each finger and your thumb using a smooth curved line.  
Place arrow heads on the lines to show the directions your thumb and fingertips moved. 

 
7. The spirals represent the general flow of surface winds that occurs in a typical high pressure 

system. 
 
8. Now turn to Figure 2: Low.  Lightly draw a circle an inch or so in diameter around the large 

"L" shown on the map. 
 
9. Again, if possible, stand up.  Place your non-writing hand flat on the map with your palm 

covering the circle. 
 
10. Practice rotating your hand counterclockwise as seen from above while gradually pulling in 

your thumb and fingertips as your hand turns until they touch the circle.  Do not rotate the 
map.  Practice until you achieve a maximum twist with ease. 

 
11. Place your hand back in the spread position on the map.  Mark and label the positions of your 

thumb and fingertips 1, 2, 3, 4, and 5, respectively. 
 
12. Slowly rotate your hand counterclockwise while gradually drawing in your thumb and 

fingertips.  Stopping after quarter turns, mark and label (1 through 5) the positions of your 
thumb and fingertips.  Continue the twist until your thumb and fingertips are on the circle. 

 
13. Connect the successive numbers for each finger and your thumb using a smooth curved line.  

Place arrow heads on the lines to show the directions your fingertips and thumb moved. 
 
14. The spirals represent the general flow of surface air that occurs in a typical low pressure 

system. 
 
15. Which of the following best describes the surface wind circulation around the center of a 

high pressure system (as seen from above)? 
 a) counterclockwise and spiraling outward 
 b) counterclockwise and spiraling inward 
 c) clockwise and spiraling outward 
 d) clockwise and spiraling inward 
 
16. Which of the following best describes the surface wind circulation around the center of a low 

pressure system (as seen from above)? 
 a) counterclockwise and spiraling outward 
 b) counterclockwise and spiraling inward 
 c) clockwise and spiraling outward 
 d) clockwise and spiraling inward 
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17. On your desk, repeat the hand twists for the high and low pressure system models.  Note the 
vertical motions of the palm of your hand.  For the high, the palm of your hand [(rises) 
(falls)] during the rotating motion, whereas for the low, the palm of your hand [(rises)(falls)] 
during the rotating motion. 

 
18. The motions of your palms during these rotations represent the directions of vertical air 

motions in highs and lows.  Vertical motion in a high is [(upward)(downward)] whereas 
vertical motion in a low is [(upward)(downward)]. 

 
19. In a high pressure system, air flows 
 a) downward and outward in a clockwise spiral. 
 b) downward and inward in a counterclockwise spiral. 
 c) upward and outward in a clockwise spiral. 
 d) upward and inward in a counterclockwise spiral. 
 
20. In a low pressure system, air flows 
 a) downward and outward in a clockwise spiral. 
 b) downward and inward in a counterclockwise spiral. 
 c) upward and outward in a clockwise spiral. 
 d) upward and inward in a counterclockwise spiral. 
 
21. The accompanying DataStreme Atmosphere surface map (Isobars, Fronts, Radar & Data) 

map shows high and low pressure centers, fronts and areas of precipitation for a particular 
time on 3 March 2009.  Compare your hand-twist model of the High to the High shown in 
the east-central US.  Are the wind directions from your hand-twist model consistent with the 
directions of winds shown by the station model wind barbs in the east-central US?  [(Yes) 
(No)] 

 
22. To the west of the High on the map, the wind directions are generally from the [(north) 

(south)].  Wind flow directions to the east and southeast of the High are generally from the 
[(north)(south)]. 

 
23. If possible, go to the DataStreme Atmosphere website 

(http://www.ametsoc.org/amsedu/dstreme/) and under the Surface section, click on the 
Isobars, Fronts, Radar & Data link to obtain the latest analyzed map of weather conditions 
and systems across the US.  The date of the map you have is ______________.  Describe the 
general wind flow pattern as shown by the winds and compare to that expected by your 
model-derived winds. 
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