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Safety Evaluation of 37mm Antiaircraft Gun
System for Weather Modification Operations
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Abstract: There lacks a systematic and quantifiable safety evaluation model or method for weather modification operation of
37mm antiaircraft guns. This paper puts forward a method of calculating the probability of safety accidents caused by large
fragments of projectiles, half explosion, misfire and ground explosion, etc. The calculation method, which is based on the
statistical method and the static test data, is proposed on the analysis of the relevant hazard sources and their dynamic processes
during operations. And an operation in Heihe city, Heilongjiang province is taken as an example. The probability of safety
accidents of three types of products in accordance with the “ technical requirements for antiaircraft artillery systems of weather
modification” is calculated and compared. The results show that the probability of safety accidents is small for the products
meeting the technical requirements. However, further analysis is still necessary. Weather modification ammunition should be
managed according to different levels, and the corresponding grade of ammunition should be selected based on local conditions.
Manufacturers should focus on improving product performance, and operators should strengthen operation safety control.

Keywords: w eather modification, 37mm Antiaircraft Gun System, safety evaluation, probability calculation, ammunition
classification
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Fig. 1 Fragments of 37 antiaircraft artillery used for

weather modification in a static explosion test
(number of projectiles used in the test: five)
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Fig. 2 The speed V, before the explosion of projectiles
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Fig. 3 The distribution of the initial speed v of fragments
from the static test
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Table 1 Test values of natural fragment drag coefficient in
different velocity ranges

Sit#iMa PRSI R ECp Sif#iMa P RECp
0.1~0.2 0.85 1.0~1.1 1.38
0.2~0.4 0.86 1.1~12 1.48
0.4~0.6 0.96 12~13 1.42
0.6~0.8 1.1 13~1.4 1.4
0.8~0.9 1.25 14~28 1.29
0.9~1.0 1.33 2.8~5.6 1.15
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Table 2 Relative contribution rate of climate change and
human activities to winter wheat yield

RLEE/mm RE/g EFhE/ kg-m-s
2 0.6 0.03
4 1 0.19
6.5 2 0.43
8 4 0.72
8.7 5 0.94
10 7.8 1.25
11 10 1.85
12.4 14 2.64
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Table 3 Number and weight of fragments from half
explosion of 37 antiaircraft artillery
Fs IR E YRR R FElg
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Table 4 Calculation results of the accident probability of
class A, B and C of ammunition
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