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AIR PRESSURE IS RELATED TO SEVEN FACTORS AND DISTANCE TO
THE NEAREST AIRPORT IS RELATED TO AT LEAST THREE FACTORS

IN FOREST RED MILLIPEDES CENTROBOLUS COOK, 1897

M. Cooper
University of Stellenbosch, South Africa.

Abstract- Seven factors were tested for correlations with air pressure in red millipedes Centrobolus. Highest ocean water temperature
(r=0.72988143, Z score=1.85694712, n=7, p=0.03165928), latitude (r=-0.41899808, Z score=-1.94614434, n=22, p=0.02581863), altitude
(r=-0.8701, r?=0.7571, n=22, p<0.00001), minimum precipitation (r= @8 Z score=1.72023730, n=22, p=0.04269462), moments of inertia
(r=0.54911167, Z score=1.63271592, n=10, p=0.05126437), average temperature variation (r=9.472, r>=0.2228, n=22, p=0.026563), and
month with the highest number of rainy days (r=-0.5553, r?=0.3084, n=22, p=0.007301) were correlated with air pressure. Four factors
were tested for a correlation with distance to the nearest airport in red millipedes Centrobolus. The month with the highest number of
rainy days (r=0.4373, r?=0.1912, n=22, p=0.04199), latitude (Pearson's r=0.41899263, Z score=1.94611554, n=22, p=0.02582036), and
longitude (r=-0.5111, r?=0.2612, n=22, p=0.015059), but not species richness, were correlated with distance to the nearest airport in a
comparison of low species richness to high species richness (P-value calculator: Z-score=-0.820124, d.f.=20, P-value=0.206073). The
distance to the nearest airport at high species richness was not significantly lower (98.217368km) than distance to the nearest airport
at low species richness (119.16 km). Air pressure was related to species richness (P-value calculator relative Z-test: P-value=0, Z
score=-775.841955, n=19, 3) (P-value relative T-test: P-value=0, T-score=-775.841955, n=19, 3). Mean air pressure at high species
richness was 97405.078421 Pa and at low species richness was 91462.816667 Pa (relative difference -0.061006).
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l. INTRODUCTION

Red millipedes are found in the southern African subregion with northern limits on the east coast being
about -17° latitude S and southern limits being -35° latitude S. They are well represented in the littoral
forests of the eastern half of the subcontinent [1-297]. It consists of taxonomically important species with
12 species considered threatened and includes nine vulnerable and three endangered species [226]. It
occurs in all the forests of the coastal belt from the Cape Peninsula to Beira in Mocambique [225]. These
worm-like millipedes have female-biased sexual size dimorphism [57].

Here, seven factors are correlated with air pressure and four factors were tested for a correlation with
distance to the nearest airport in Centrobolus Cook, 1897.

1. MATERIALS AND METHODS

Horizontal tergite width measurements for 7-22 species of southern African Centrobolus were obtained
from published material [57]. These were halved to get radii (r). The curved surface areas (mm?) were
calculated based on the equation Surface Area (Curved) = 2 x © x Radius x Height. A correlation between
seven factors and air pressure and four factors with distance to the nearest airport were generated at
https://www.socscistatistics.com/tests/pearson/default2.aspx (Appendix 1-12). Air pressure was estimated
from altitude and temperature measurements inputted at https://www.mide.com/air-pressure-at-altitude-
calculator using 1013.25 Pa at sea level. Air pressure was compared at low and high species richness.

1. RESULTS

Highest ocean water temperature was related to air pressure (Fig. 1: r=0.72988143, Z score=1.85694712,
n=7, p=0.03165928).
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Fig. 1. Correlation between highest ocean water temperature and air pressure in Centrobolus Cook, 1897.

The latitude was correlated with air pressure (Fig. 2: r=-0.41899808, Z score=-1.94614434, n=22,

p=0.02581863).
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Fig. 2. Correlation between latitude (Y) and air pressure (X) across therange of Centrobolus Cook, 1897.

The air pressure was correlated with altitude (Fig. 3: r=-0.8701, r>=0.7571, n=22, p<0.00001).
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Fig. 3. Correlation between air pressure (X) and altitude (Y) across therange of Centrobolus Cook, 1897.

The air pressure was correlated with minimum precipitation (Fig. 4: r= B33 Z score=1.72023730, n=22,
p=0.04269462).
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Fig. 4. Correlation between the air pressure (X) and minimum precipitation (Y) across therange of Centrobolus Cook, 1897.

Air pressure  was marginally correlated with moments of inertia (Fig. 5: r=0.54911167, Z
score=1.63271592, n=10, p=0.05126437).
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Fig. 5. Correlation between moments of inertia (YY) and air pressure (X) across therange of Centrobolus Cook, 1897.

The air pressure was correlated with average temperature variation (Fig. 6: r= 0.472, r>=0.2228, n=22,
p=0.026563).
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Fig. 6. Correlation between the air pressure (X) and average temperature variation () across therange of Centrobolus Cook, 1897.

The month with the highest number of rainy days was correlated with air pressure (Fig. 7: r=- 0.5553,
r’=0.3084, n=22, p=0.007301).
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Fig. 7. Correlation between month with the highest number of rainy days (Y) and air pressure (X) across therange of Centrobolus
Cook, 1897.

The month with the highest number of rainy days was correlated with distance to the nearest airport (Fig.
8:r=0.4373, r>=0.1912, n=22, p=0.04199).
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Fig. 8. Correlation between month with the highest number of rainy days (YY) and distance to the nearest airport (X) across therange
of Centrobolus Cook, 1897.

The latitude was correlated with distance to the nearest airport (Fig. 9: Pearson's r= 0.41899263, Z
score=1.94611554, n=22, p=0.02582036).
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Fig. 9. Correlation between latitude (X) and distance to the nearest airport (Y) across therange of Centrobolus Cook, 1897.

The longitude was correlated with distance to the nearest airport (Fig. 10: r=- 0.5111, r?=0.2612, n=22,
p=0.015059).
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Fig. 10. Correlation between longitude (Y) and distance to the nearest airport (X) across therange of Centrobolus Cook, 1897.

The distance to the nearest airport was not correlated with species richness in a comparison of low species
richness to high species richness (P-value calculator: Z-score=-0.820124, d.f.=20, P-value=0.206073). The
distance to the nearest airport at high species richness was lower (98.217368km) than distance to the
nearest airport at low species richness (119.16 km).
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Air pressure was related to species richness (P-value calculator relative Z-test: P-value=0, Z score=-
775.841955, n=19, 3) (P-value relative T-test: P-value=0, T-score=-775.841955, n=19, 3). Mean air
pressure at high species richness was 97405.078421 Pa and at low species richness was 91462.816667 Pa.

v. DISCUSSION

There is a correlation between seven factors and air pressure in Centrobolus. There is a correlation between
month with the highest number of rainy days and distance to the nearest airport in Centrobolus. The further
away the airport the greater the number of rainy days. Airports may impact endangered species.

There is a correlation between latitude and longitude and distance to the nearest airport in Centrobolus. The
further away the airport the greater the latitude. Airports may impact endangered species.

There is no difference between distances to the nearest airport with species richness in Centrobolus but there
Is a difference in air pressure with species richness. At high species richness air pressure is relative higher.
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APPENDIX 1. Highest ocean temperature (degrees Celsius) followed by air pressure (Pa) in Centrobolus
Cook, 1897.
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APPENDIX 2. The latitude across Centrobolus Cook, 1897.
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-28.7784
-18.6866
-30.2805
-29.7080
-29.6301
-33.9322
-34.0164
-32.5717
-28.7784
-30.7157
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APPENDIX 3. Altitude (m) across the range of Centrobolus Cook, 1897.
646

38

990

178

34

9

1863

48

312

596

252

240

206

9

38

65

76

509

6

1947

3377

9
APPENDIX 4. Air pressure (Pa) followed by minimum precipitation (mm) across the range of Centrobolus
Cook, 1897.
93824.08, 10
100877.7, 30
90043.31, 14
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101219.5, 42
81349.35, 24
100758.5, 39
97652.69, 30
94406.69, 23
98354.45, 39
08488.49, 16
98911.95, 27
101219.5, 42
100877.2, 39
100565.0, 25
100426.5, 39
95437.59, 24
101253.4, 22
101253.4, 3
66812.02, 14
101218.7, 36
APPENDIX 5. The moments of inertia (kg.m) followed by air pressure (Pa) in Centrobolus Cook, 1897.
10.791, 100758.5
4.7021, 101219.5
4.00, 100877.2
1.36, 99215.02
8.9401, 100758.5
12.738, 100758.5
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9.3025, 100877.2
2.9376, 99215.02
16.078, 100758.5
APPENDIX 6. Average temperature variation (degrees Celsius) in Centrobolus Cook, 1897.
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APPENDIX 7. The month with the highest number of rainy days in Centrobolus Cook, 1897.
19.90
13.73
19.33
10.50
10.40
13.97
21.03
15.23
13.73
19.27
8.67
11.07
14.07
13.97
14.26
13.77
8.67
8.67
7.10
10.10
18.50
16.97
APPENDIX 8. The month with the highest number of rainy days in Centrobolus Cook, 1897.
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APPENDIX 9. Distance to the nearest airport (km) across the range of Centrobolus Cook, 1897.
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APPENDIX 10. The latitude followed by distance to the nearest aiport (km) in Centrobolus Cook, 1897.
-26.1502, 90.01
-29.7462, 13.26
-27.8403, 207.50
-34.0477, 23.68
-34.5849, 97.37
-28.7784, 130.49
-18.6866, 151.74
-30.2805, 82.42
-29.7080, 29.37
-29.6301, 71.31
-33.9322, 8.52
-34.0164, 17.12
-32.5717, 45.36
-28.7784, 130.49
-30.7157, 140.84
-28.0246, 210.09
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-33.6367, 8.52
-32.5064, 193.04
-34.4142, 54.23
-24.5392, 115.73
-29.0939, 177.00
-31.6334, 225.52
APPENDIX 11. The longitude across Centrobolus Cook, 1897.
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APPENDIX 12. Distance to the nearest airport across the range of Centrobolus Cook, 1897 (low indicates
low species richness)
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210.09

8.52

193.04

54.23

115.73 (low)
177.00

225.52
Appendix 13. Air pressure (Pa) at low (low) and high species richness of Centrobolus.
93824.08 (low)
100877.7
90043.31
100919.9
101219.5
100758.5
81349.35 (low)
97652.69
94406.69
98354.45
98488.49
98911.95
101219.5
100877.2
100565.0
100426.5
95437.59
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99215.02 (low)
66812.02
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