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The Effect of Changes in Atmospheric Pressure, Temperature and
Humidity on the Exterior Ballistics of a Small Rifle
by
Hung Joo Lee,Un Hack Chun and Youn Kean Kwak

Abstract

The exterior ballistics of small rifles must be analyzed for the shooter and coach who are
seriously interested in astainment of maximum performance in the art of rifle marksmanship. It
provides also a basic reference material for the designers of rifles having better hitting rates.

The exterior ballistics are computed using a state vector analysis and presented to faci-
litate use by individuals according to the atmospheric conditions. The ballistics are changed by
the pressure, temperature and humidity of the air.
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Fig. 3. The Ballistics of a Small Rifle due to
the Changes of Corrected Pressure at
80C Atmospheric Temperature
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Table. 2. The Ballistics of a Small Rifle due to the changes of Atmospheric Temperature at 600 mmHg

E‘é%ff*(“‘) 25 | 50 | 75 |00 | 125 | 150 | 175 | 200 | 225 | 250

—40 —22.1| 12.9 | 41.2 | 62.0 | 74.8 | 78.9 | 75.0 | 61.1 | 31.2 | 2.0

—30 —22.0| 13.3 | 41.4 | 62.3 | 75.3 | 79.8 | 76.0 | 63.6 | 40.8 | 7.1

—20 —22.0| 13.2 | 41.2 | 62.3 | 76.2 | 8L.8 | 77.5 | 65.8 | 43.8 | 12.1

—10 —22.3| 12.9 | 4.7 | 627 | 76.1 | 82.2 | 79.8 | 68.7 | 46.5 | 16.0

0 —21.9| 13.4 | 42.2 | 64.0 | 77.7 | 83.3 | 82.0 | 70.2 | 49.6 | 19.3

10 (218 | 14.4 | 43.0 | 65.1 | 79.4 | 84.5 | 82.6 | 71.9 | 52.6 | 21.5

20 —21.7| 14.1 | 43.2 | 64.4 | 78.6 | 8.5 | 82.5 | 72.8 | 53.3 | 24.5
o —21.5| 14.0 | 43.2 | 646 | 79.3 | 85.2 | 84.4 | 75.5 | 5.6 | 28.2
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Table. 3. The Ballistics of a Small Rifle due to the c}ianges of Atmospheric Temperature at 650mmHg

ﬁ,ﬁ:??g‘)im"‘) 25 50 75 100 | 125 | 150 | 175 | 200 | 225 | 250
—40 —22.4| 12.5 | 40.5 | 60.9 | 73.3 | 77.0 | 7.7 | 56.9 | 3.3 |— 5.3

—30 —22.2| 12.9 | 0.7 | 61.4 | 74.5 | 78.6 | 74.2 | 59.7 | 35.2 | — 0.8
—20 —22.2| 12.8 | 41.3 | 61.9 | 75.0 | 79.0 | 74.8 | 60.9 | 37.4 2.6

—-10 —21.9| 13.2 | 41.4 | 62.4 | 75.3 | 79.7 | 76.0 | 63.6 | 40.8 6.8

o 0 —21.8| 13.4 | 41.3 | 623 [ 76.5 | 81.3 | 77.9 | 65.6 | 43.2 | 11.7
10 —21.9| 13.3 | 41.9 | 62.9 | 76.9 | 82.1 | 79.9 | 68.2 | 46.7 | 15.8

; 2 —22.0| 13.8 | 42.2 | 63.7 | 77.7 | 83.8 | 8.4 | 70.4 | 50.1 | 18.3
30 —21.9| 135 | 428 | 64.2 | 78.3 | 84.9 | 822 | 7.0 | 5.0 | 21.6]
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Table. 4. The Ballitics of a Small Rifle due to the changes of Atmospheric Temperawre at 700mmHg

- ;
%EM 2 | 0 | 75 | 100 | 135 | 150 | 175 ] 20| 25 | 250
= —22.5| 12.3 | 40.0 | 60.1 | 71.7 | 74.9 | 68.8 | 52.3 | ®.1 | —14.5
—30 —22.4| 12.6 | 40.4 | @.9 | 73.0 | 76.6 | 70.8 | 55.2 | 28.7 | — 8.8

—20 —22.4| 12.6 | 40.4 | 61.1 | 73.1 | 77.1 | 72.3 | 57.3 | 32.5 | — 4.0

—10 ~22.1) 12.9 | 40.9 | 61.9 | 74.5 | 78.4 | 74.0 | 55.6 | 3.2 | — 0.1 |

0 —22.1| 12.8 | 41.2 | 61.8 | 75.0 | 79.2 | 75.1 | 61.0 | 37.5 3.0

10 —22.0| 13.1 | 41.4 | 62.4 | 75.3 | 79.7 | 75.9 | 63.3 | 40.5 | 6.4
20 —22.0| 13.2 | 41.4 | 62.2 | 75.8 | 81.3 | 77.9 | 65.0 | 43.1 | 11.6
30 ‘:féé.'o 0 13.0 | 416 | 631 [ 76.4 [ 822 | 791 | 60.7 | 467 | 149
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Table. 6. The Ballistics of a Small Rifle due to the changes of Atmospheric Temperature at 790mmHg

mﬁ;% (m) 25 50 75 100 125 150 175 200 225 250
—40 —22.51 12.1 39.5 59.2 | 70.3 72.0 63.9 44.8 | 13.9 | —30.0
—30 —22.6 | 12.2 39.8 59.4 | 70.6 72.8 65.4 47.2 | 17.9 | —24.4
—20 —22.4) 123 39.8 9.7 | 71.5 74.2 67.2 49.8 | 21.7 | —19.1
I I L B,
—10 —22.5 12.2 40.0 60. 1 71.7 74.9 68.8 52.4 | 25.1 | —14.5
0 —22.3) 12.6 40.2 60.6 | 72.9 76.4 70.6 54.7 | 28.1 | — 9.3
10 —22.4| 12.4 40.5 61.0 | 73.3 76.9 71.7 56. 8 31.2 | — 5.4
o 20 —22.1 12.8 40.9 61.3 | 74.3 78.5 73.5 59.1 | .0 {— 1.3
30 —22.2) 12.7 41.0 61.7 74.9 79.2 74. 34 60.6 | 36.2 1.8
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